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ABSTRACT

Introduction. Thelaziasis remains a widespread vector-borne parasitic zoonosis both within the Russian Federation and globally. Thelaziasis in yaks remains
insufficiently studied, with the available data being fragmentary. It is the first time a thelaziasis clinical case in yaks from the Orenburg Oblast is described and it
is of significant interest to a broad range of specialists.

Objective. Analysis and clinical case description of thelaziasis in yaks from the Orenburg Oblast, including the study of its causative agent and vector.

Materials and methods. Studies conducted from 2021 to 2023 at the steppe field station of the Institute of Steppe of the Ural Branch of the Russian Academy
of Sciences in the Belyayevsky Raion of the Orenburg Oblast included clinical examinations and assessment of pathological lesions and severity of inflammation in
the eyes and conjunctiva of yaks. Parasitic secretophagous dipterans (flies) from the ocular region were collected and counted, and their abundance, species and
sex ratios were determined. Helminthoscopy was performed, and the nematode species was determined morphologically.

Results. Clinically, thelaziasis in yaks manifested as profuse lacrimation and recurrent keratoconjunctivitis. The extent of invasion (El) was 100%, and the intensity
of invasion (I1) was 5. The detected helminths belonged to Thelazia rhodesi species. The intermediate hosts and vectors of Thelazia were facultative hematophages,
specifically Musca autumnalis, a synbovine fly species ubiquitous in the steppe landscapes of the Orenburg Oblast. The ratio of females to males collected from
the head region of yaks was 83 and 17%, respectively, confirming the leading role of female Musca autumnalis as vectors of nematodes of the genus Thelazia.
Conclusion. Domestic yaks in the natural and climatic conditions of the Orenburg Oblast are susceptible to thelaziasis. The disease progress, its clinical manifestations,
as well as extent and intensity of invasion are likely influenced by acclimatization of yaks, who are not indigenous to this region.
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Tenasno3 akos B Openbyprckon obnactu: Musca autumnalis
(De Geer, 1776) kak nepeHocuunk v Thelazia rhodesi
(Desmarest, 1827) kak B030yauTenb UHBa3MK

E. H. Kysbmuna
VHcTuTyT cTenu Ypanbckoro otaenenua Poccuiickoil akagemum Hayk — 060cobneHHoe cTpykTypHoe nogpasaenenue OTBYH «Open6yprckuii desepanbHbiii
UCcnenoBaTenbekuii LeHTp Ypanbckoro otaenenua Poccuiickoit akagemun Hayk» (OOUL YpO PAH), yn. MuoHepckas, 11, . Openbypr, 460000, Poccua

PE3IOME

BBepeHue. Tena3no3 0cTaeTca LWNPOKO pacnpoCcTpaHeHHbIM TPAHCMUCCUBHBIM NApa3UTapHbIM 300H030M Kak Ha Tepputopuu Poccuitckoit Geaepauun, Tak
1 B MUpe. 3a60neBaHuA TENA311030M AKOB U3yueHbl HELLOCTATOUHO, UMElOLLMECA (BeieHNA GparMeHTapHbI. KnuHnueckmii cnyuaii Tensswosa ko B OpeH6yprekoii
06MacTi ONUCbIBALTCA BNIEPBbIE U NPEACTABAAET 060/ 60MbLLOI MHTEPEC ANA LUMPOKOTO Kpyra CreLManmcToB.

Lienb nccnepoBannA. AHanu3 1 onucaHue KNMHNYECKOTo Clyuas TenAasno3a Akos B OpeHOyprckoii 06nacTy, nsyyexne Bo3dyauTena u nepeHoCunKka aHHoro
HBA3WOHHOT0 3a60neBaHNA.

Marepuansi n metogbl. VccnesoBanus, nposederHble B 2021-2023 Ir. B CTenHOM CTaLoHape VHCTUTYTa cTeny Ypanbckoro otaenenia Poccuiickoil akagemmum
Hayk B bendesckom paiione OpeH6byprcKoil 06macTy, BKMIOYANM KAMHNYECKUI OCMOTP, OLIEHKY NaToNOrMuecKmx NPOLIeCcoB 1 CTeneHn BOCNaNUTeNbHbIX NPOLIeccoB
T71a3 ¥ KOHBIOHKTUBbI AKOB. [IpO3BE/IEH OT/IOB € 06N1ACTY TMa3 1 yueT Napa3uTUueckinX ABYKPbIbIX MyX-CeKPETOGAroB, ONpeeeHbl UX KONMUYECTBEHHDIE,
BIZOBbIE U NIOJIOBbIE XapaKTepucTUKM. [poBeieHa reNlbMUHTOCKONNA, BUA0BAA NPUHAANEXHOCTb 0OHAPY KEHHBIX HEMATOZ YCTaHOB/IEHa MOpdonorinyeckil.

© Kuzmina E. N., 2026
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PesynbTatbl. KnuHuuecku Tenasnos AKoB NpoABAANCA B 00UIbHOM CE30TEUEHUM U PELIMAMBHUPYIOLLEM KEPATOKOHBIOHKTUBMTE. IKCTEHCUBHOCTD UHBA3MM
coctaBuna 100%, UHTEHCUBHOCTb MHBA3MM paBHANach 5. 06GHapyeHHble renbMUHTbI NpuHaanexanu Bugy Thelazia rhodesi. pomexxyTouHbIMIN X037€BaMU
1 NepeHOCYMKaMu TenA3uii ABNANNCL GaKyNbTaTUBHbIE remMatodary, npeAcTaBUTeNM CUHGOBUHHOI GayHbl Myxu Musca autumnalis, NOBCEMECTHO PacnpoCTpaHeHHble
B CTENHbIX NaHAWwadTax OpeHOyprckoit 06nacti. CoOTHOLIEHME CAMOK 11 CAMLIOB, CHATBIX B 06/1aCTV FON0BbI SKOB, COCTaBUNO 83 11 17% COOTBETCTBEHHO, UTO
NOATBEPX/IAET BeyliLyto ponib camok Musca autumnalis kak BekTopa nepejauu Hemarop pona Thelazia.

3aknioueHue. [loMaluHye SKU B NPUPOAHO-KUMATUYECKUX YcnoBuax OpeHByprckoii 06nacTv noaBepieHbl Tens3uo3y. TeueHue 60ne3HM, KNUHUYECKHE
NPOSBIIEHNS, SKCTEHCUBHOCTb U MHTEHCUBHOCTb UHBa3WY, BEPOSTHO, 06YCNOBNIEHbI NPOLIECCAMIA KKNUMATU3ALUM AKOB, KOTOpbIE He ABNAOTCA abopureHHbIMN
LNA JAHHOI MECTHOCTH.

KnroueBble cnoBa: rnasHas MHBa3usa, Tena3uo3, 300103, Aku, Musca autumnalis, Thelazia rhodesi

bnaropapHocTu: ccneoBatue BbinoHeHo no Teme rocyaapcTeHHoro 3aaaqna AAAA-A21-121011190016-1 «[Tpobnembl cTenHoro npupogononb30Baxua
B YCNOBUAX COBPEMEHHDIX BbI30BOB: ONTUMI3ALIMA B3aUMOAEICTBUA MPUPOAHBIX 11 COLMANBHO-IKOHOMUUECKMX CMCTEM» Ha 6a3e cTaumoHapa «OpeHbyprckas
Tapnaxua» Uncturyta crenn OOUL YpO PAH.

[ina untuposanusa: Kyaomuna E. H. Tenazuos akos B Open6yprckoii obnactu: Musca autumnalis (De Geer, 1776) kak nepeHocun v Thelazia rhodesi (Desmarest,
1827) kak Bo36yauTens uHBa3un. BemepuHapus cezo0ks. 2026; 15 (1): 54-59. https://doi.org/10.29326/2304-196X-2026-15-1-54-59

Kondnukr nntepecos: ABTop 3aABnAeT 06 OTCYTCTBUN KOHGAUKTA NHTEPECOB.

[ina koppecnongeHumn: Kyabmuna Enena HukonaesHa, kaHa. 6von. HayK, HayuHblii COTPYAHMK OTAENa NaHAWaGTHOI skonorun MHctutyTa crenu OOUL
YpO PAH, yn. Muonepckas, 11, r. Opewbypr, 460000, Poccua, 2001_vet@mail.ru

INTRODUCTION

Thelaziasis, caused by “eyeworms’, is a seasonal parasi-
tic keratoconjunctivitis spread across both Europe (Eng-
land, Italy, Spain, France, Croatia, Serbia, Germany, Roma-
nia, Poland) and Asia (India, Korea, Taiwan, Thailand,
Bangladesh, Mongolia, Indonesia, China, Myanmar, Ja-
pan)[1,2,3,4,5,6,7,8,9, 10]. Sporadically, the invasion
was noted in Africa, Australia, North and South Ameri-
ca[2, 10l

According to the literature, bovine thelaziasis in
the Russian Federation occurs in the Northwestern, Volga,
West Siberian, and Far Eastern regions, as well as in the
Middle and Southern Urals [11, 12, 13]. In the Orenburg
Oblast, bovine thelaziasis is registered everywhere,
the causative agent is Thelazia rhodesi (Desmarest,
1827) [1,12, 14].

Currently, 16 Thelazia species have been described [10],
the most common are:

— Th. callipaeda (Railliet et Henry, 1910) - oriental eye

worm;

— Th. californiensis (Price, 1930) — California eye worm;

- Th. gulosa (Railiet et Henry, 1910) - cattle eye worm;

- Th. lacrymalis (Gurlt, 1831) — eyeworm in horses;

—Th. rhodesi (Desmarest, 1827) parasitic nematode of

cattle;

—Th. leesei (Railliet et Henry, 1910);

— Th. alfortensis (Railliet et Henry, 1910);

— Th. skrjabini (Erschov, 1928);

— Th. ershowi (Oserskaja, 1931);

- Th. bubalis (Ramanujachari et Alwar, 1952);

— Th. anolabiata (Molin, 1860).

Nematodes of the genus Thelazia parasitize cattle,
domestic horses, Przewalski’s horses, donkeys, mules, and
European bison [2, 3,4, 6, 7, 8, 15]. The infection also affects

small ruminants, pigs, cats, dogs, foxes, and rabbits [1, 5, 9].
Reportsin the literature describe infection in deer, badgers,
monkeys, and wolves [10]. Several cases of avian infestation
have been described [1, 2, 16].

Thelaziasis in yaks has been confirmed in the Kab-
ardino-Balkarian Republic. The extent of invasion (EI) was
2.7%, and the causative agent was Thelazia gulosa [17, 18].
There is evidence that Th. skrjabini can infest yaks [1].

In disadvantaged socioeconomic environments, hu-
mans can also become an accidental host of Th. californ-
iensis, Th. gulosa or Th. callipaeda. Thus, thelaziasis is
a parasitic zoonosis, which is consistent with the literature
data [1, 10, 19, 20, 21].

The role of Musca autumnalis (De Geer, 1776) as an
intermediate host for nematodes of the genus Thelazia has
been extensively described in both Russian [11, 12, 16] and
international literature [2, 3, 4, 10, 22].

The aim of this work was to study the vector (Musca
autumnalis) and the causative agent (Thelazia rhodesi) of
thelaziasis in yaks from the Orenburg Oblast. It is the first
time a thelaziasis clinical case in yaks from the Orenburg
Oblast is described and it is of significant interest to a broad
range of specialists.

MATERIALS AND METHODS

The studies were carried out at the Orenburg Tarpania
Steppe Field Station (Institute of Steppe of the Ural Branch
of the Russian Academy of Sciences, Orenburg Federal Re-
search Center of the Ural Branch of the Russian Academy
of Sciences) in the Belyayevsky Raion of the Orenburg
Oblast. This location is home to an assembled collection
of ungulates: in addition to domestic yaks, the site supports
populations of Przewalski’s horses, Tibetan kiangs, Bactrian
camels and wool goats.
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Fig. 1. M. autumnalis: A - dorsal view (adapted from A. A. Stackelberg, 1956,
fig. 56, p. 75); B - head, illustrating holoptic eyes in the male and dichoptic eyes

in the female; C - dorsal view; D - lateral view
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Fig. 2. Th. rhodesi: A — adult females from the yak conjunctival sac (external
view and size); B— morphological details: 1 - anterior end, 2 - female posterior
end, 3 - male posterior end, 4 — egg (adapted from K. I. Skryabin et al., 1934,

fig.277,p.311)

In 2021-2023, yak were clinically examined to assess
pathological lesions and inflammation degree in the eyes
and conjunctiva.

Parasitic secretophagous dipterans (flies) from the ocu-
lar region were collected and counted, and their abun-
dance, species and sex ratios were determined. Collection
and counting of insects from the suborder Brachycera Ort-
horrhapha were carried out throughout the entire flight
period of imago using an entomological sweep net direct-
ly on the animals, following standard methods for collect-
ing Diptera [23]. Insects were identified using taxonomic
keys [24, 25, 26].

Adult Thelazia nematodes were recovered by irrigating
the conjunctival sacs of the yaks. The animal’s head was
secured, the eyelids were retracted, and the third eyelid
and conjunctival cavity were flushed with a 3% boric acid
solution. Strong jets of fluid were produced using a rubber
bulb syringe to ensure thorough flushing. Next, contents
of the conjunctival cavities were collected [16]. The nema-
tode species were identified morphologically.

The study assessed both the extent of invasion, defined
as the percentage of infected animals out of the total ex-
amined, and the intensity of invasion, defined as the

56

number of parasite specimens recovered from an indivi-
dual host.

Photographs were obtained using a Canon 760D camera
(Japan) and a Nikon Eclipse E200 microscope (Japan).

RESULTS AND DISCUSSION

Musca autumnalis (the face fly) belongs to the family
Muscidae (Latreille, 1802), which includes house flies and
stable flies. It belongs to the superfamily Muscoidea, section
Calyptratae, suborder Brachycera (Cyclorrhapha), order Dip-
tera [26]. M. autumnalis is widespread in the Palearctic
region, throughout Western Europe (Sweden, Norway,
Spain, Italy), the Caucasus and Central Asia. These flies in-
habit steppe, semi-desert, forest-steppe, and forest land-
scapes, and are a component of pasture fauna [1].

Fifty-eight species of Diptera - Brachycera from the
synbovine complex have been identified in the Orenburg
Cis-Urals, 40 of which are capable of mechanically trans-
mitting helminths of medical and veterinary importance
(including pinworms, ascarids, whipworms, tapewormes,
hookworms, Drascheia megastoma, Habronema, Parabrone-
ma, Parafilaria, Setaria, Stephanofilaria, and Thelazia) [27].
M. autumnalis was found to be active throughout the flight
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Fig. 3. Morphology of Th. rhodesi female. A — anterior end: 1 - oral opening
(mouth), 2 - esophagus, 3 - intestinal tube, 4 — nerve ring, 5 - cuticular striations;
B - vulva region, genital opening situated near the anterior end; C — posterior
end, anal opening (anus); D — uterus containing eggs within the nematode body

period, from early spring to late autumn, confirming its
status as a thermophilic species. Figure 1 shows the pro-
nounced sexual dimorphism in eye color and structure
between male and female flies. Holoptic eyes in males are
adapted for swarming and mating in flight. The male ex-
hibits symmetrical, translucent dark yellow spots located
on the third and fourth abdominal tergites. The female has
an abdomen entirely covered in a grayish bloom with iri-
descent spots; setae are developed on the first sternite [26].

Females constituted the overwhelming majority of the
insects captured. The ratio of females to males collected
from the head region was 83 and 17%, respectively, con-
firming the data of G. A. Kotelnikov [16] and F. Gregor
et al. [22] regarding the leading role of females from an eco-
logical and veterinary perspective. M. autumnalis serves as
a transmission agent for various pathogens, particularly
nematodes of the genus Thelazia.

Musca autumnalis is a typical representative of the syn-
bovine, zoophilic fauna. In the imaginal stage, for example,
members of the family Muscidae frequently feed on secre-
tions from wounds and the ocular, nasal, and oral mucosa
of grazing animals [26].

Nartshuk E. P.[26] and Ageeva T. Yu. [27] regard female
M. autumnalis as facultative hematophages, a characteriza-
tion that does not contradict the data obtained in the pres-
ent study. M. autumnalis lacks a piercing proboscis capable
of actively penetrating the skin of mammals. However, fe-
males possess prestomal teeth, with which they can damage
healing wounds and mucous membranes, thereby sustain-
ing inflammatory processes and obtaining nourishment.

Larvae of M. autumnalis are specialized saprophages
that develop in and feed on vertebrate dung, exhibiting
a coprophagous habit specific to the Muscidae [11, 26].

During the summer, the animals under study were kept
together as a single herd, managed under semi-wild con-
ditions on natural pasture. The general condition of the
experimental animals was satisfactory; appetite and move-
ment were normal. Water was provided from an open
source, the Sazan stream. In winter, the animals were main-
tained under covered shelters. No antiparasitic drugs were
administered to the animals.

Profuse lacrimation was recorded as one of the clinical
signs of thelaziasis in the yaks. The animals presented with

chronic recurrent keratoconjunctivitis and exhibited visual
impairment, which is consistent with the findings of
D.F.L.Djungu et al. [7].

Other clinical signs associated with thelaziasis are pho-
tophobia, blepharospasm, and ulcerative as well as non-ul-
cerative keratitis. Reported complications include granu-
lomas and corneal perforations, inflammation of the lens,
ectropion of the eyeball, corneal opacity (leukoma) result-
ing from nematode migration through the cornea, fibro-
hemorrhagic iridocyclitis, and blindness [1,9, 10, 11].
The clinical course of thelaziasis is frequently complicated
by secondary infections, further compromising the animals’
health [10, 11, 12, 13, 14].

In the overwhelming majority of cases, thelaziasis-asso-
ciated keratoconjunctivitis in yaks was observed to be bi-
lateral. No age- or sex-related differences were observed,
which contrasts with the findings of D. M. Tweedle et al. [8]
that cattle aged 21 to 38 months were more commonly
affected.

The intensity of invasion was determined to be 5, and
the extent of invasion was 100%; this contrasts with the
findings of A. K. Oshkhunov et al. [17]. In conclusion, yaks
introduced into the natural and climatic conditions of the
Orenburg steppes acquired the infection during the pro-
cess of acclimatization.

Thelaziasis clinical signs were observed throughout the
entire M. autumnalis flight period, thereby determining
the disease seasonality. This finding is consistent with the
data reported by D. M. Tweedle et al. [8], E. Kim et al. [9],
and R.R. Kasarla et al. [10].

Nematodes were isolated from the conjunctival sacs of
yaks during helminthoscopic examination by flushing, fol-
lowed by collection and microscopic analysis. The parasites
were identified as belonging to the species Th. rhodesi, and
all nematodes recovered were female. Figure 2 illustrates
that the females were approximately 20 mm long. They
were highly motile, whitish in color, and barely visible to
the naked eye within the conjunctival sac. The nematodes
were most visible in the medial canthus (inner corner) of
the yaks'eyes.

The species Th. rhodesi belongs to the genus Thelazia,
the order Spirurida, the family Thelaziidae, the type Nema-
toda, nematodes, or roundworms. Microscopically, the
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head end of Th. rhodesi has a cross-striations, as shown in
Figure 3. The serrated cuticle of the nematodes inflicts me-
chanical damage to the corneal and conjunctival surfaces,
resulting in inflammation.

Excessive lacrimation is a response to damage to the eye
tissues. The blood-feeding fly M. autumnalis, acting as
a facultative hematophage, induces profuse lacrimation in
animals both through mechanical trauma to the cornea
and by transmitting Thelazia infestation. In addition to the
mechanical effects caused by the nematodes, there is also
evidence (Glazunova L. A. et al. [1]) of their allergic and
toxic pathological influence on the host. Khris-
tianovsky P. I. et al. describe the phenomenon of parasite
carriage by definitive hosts as a cause of annual infection
in animals [12].

Larvae of Thelazia are excreted from the bodies of
afflicted yaks through the lacrimal passages, namely from
the lacrimal gland ducts, the conjunctival cavity, and the
area under the third eyelid. M. autumnalis consumes
the secretion of the lacrimal glands together with Thelazia
larvae, thereby acting as a specific thelaziasis intermediate
host. The nematodes reach the final stage of their devel-
opment within the host organism over a period of approx-
imately one month. Transmission of infective larvae to the
definitive host occurs when flies ingest (take up) the larvae
while feeding on yaks’ tears and mucous secretions with
their proboscises.

CONCLUSION

As a vector-borne parasitic zoonosis, thelaziasis contin-
ues to be of considerable importance in both human and
veterinary medicine, necessitating continued research.

Thelaziasis in yaks is documented for the first time in the
Belyayevsky Raion of the Orenburg Oblast, contributing
both theoretical and practical value to the understanding
of this disease.

The isolated nematodes were identified as Th. rhodesi.
M. autumnalis, a species ubiquitous in the steppe
ecosystems of Orenburg, served as the vector for Thelazia
transmission. The chronic nature of the disease is linked
to pathogen carriage over the winter stall period. Clinical
manifestations and disease progression in yaks were driven
by the mechanical, allergic, and toxic effects of Th. rhodesi,
combined with a relatively low infestation intensity.

No distinct differences in clinical signs, diagnostic meth-
ods, prevention, or treatment were observed between
thelaziasis in yaks and that in cattle. Preventive and thera-
peutic measures against thelaziasis in yaks should include
seasonal applications of repellents and insecticides, as well
as scheduled anthelmintic treatments. To control the inci-
dence of thelaziasis, it is necessary to manage the popula-
tion size of vector flies and maintain proper zoohygienic
conditions on farms.
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