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a b s t r a c t
Three third-instar Oestrus larvae were found in the frontal sinus of an adult female Asiatic ibex (Capra
sibirica) in the Tian Shan mountain range, Kyrgyzstan. The larvae were identiﬁed as Oestrus ovis based
on morphology and after sequencing and analyzing a fragment of the cytochrome oxidase I (COI) gene.
In light of this identiﬁcation and the fact that Asiatic ibex and livestock are sympatric in many areas in
Central Asia, we discuss the risks of interspeciﬁc parasite spillover.
© 2017 Elsevier B.V. All rights reserved.

1. Introduction
The Asiatic ibex (Capra sibirica), also called Siberian or
Himalayan ibex (Sarasa et al., 2012), is a wild Bovidae species living
in the high mountain ranges of Central Asia stretching across parts
of Afghanistan, China, India, Kazakhstan, Kyrgyzstan, Mongolia,
Pakistan, Russia, Tajikistan and Uzbekistan (Shackleton, 1997). Its
current conservation status is considered “Least Concern” by the
International Union for Conservation of Nature due to presumed
large populations and an unknown population trend (Reading and
Shank, 2008).
Several parasite species have been found in the Asiatic ibex: coccidia (Tilc and Hanuskova, 1976), helminths (Danzan and Drozdz,
1964; Tilc and Hanuskova, 1976; Kuchboev et al., 2015) and Sarcoptes scabiei, the agent of sarcoptic mange (Vyrypaev, 1985). Two
nasal bot ﬂies have been reported parasitizing the species: Oestrus
caucasicus and O. ovis (Grunin, 1957; Minar et al., 1985; Colwell
et al., 2006). However, these species were identiﬁed from larvae
phenotypes, a difﬁcult approach, as Oestrus larvae belonging to different species can be morphologically very similar (Wetzel and
Bauristhene, 1970; Guitton et al., 2001). Molecular characterization is a more accurate method to identify Oestrus larvae specimens
(Moreno et al., 2015).

The main goal of this study was to determine the identity of
Oestrus larvae parasitizing a recently dead Asiatic ibex using a
molecular characterization approach, and to increase our understanding of parasite spillover risk between livestock and wildlife in
Central Asian highlands.
2. Materials and methods
2.1. Collection and morphological identiﬁcation of larvae
A recently dead (<12 h) Asiatic ibex was found during a routine
wildlife survey on May 2015 in the Central Tian Shan mountain range, Kyrgyzstan (UTM coordinates: WGS84 44T 277054
4614515), at an altitude of 3436 m asl. The animal, an adult female
aged 7–8 years, showed evidences of having been killed for food
as we only found the skin, leg extremities, a partially scavenged
digestive tract with some abdominal fat and the skull. Three Oestrus
third-instar larvae were collected from the frontal sinuses (Fig. 1),
washed with normal saline, ﬁxed and transported in 90◦ etanol,
and stored at 4 ◦ C until analysis. We used morphological features
provided in Zumpt (1965) and Wetzel and Bauristhene (1970) as a
preliminary identiﬁcation.
2.2. DNA extraction and molecular analyses
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Genomic DNA was extracted with the Insect genomic DNA
extraction Kit (Zymo Research). A fragment (689 bp) of the
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nae subfamily is 86.7% (Otranto et al., 2005), the sequence showed
a 99% identity with the COI sequences of Oestrus ovis available at
GenBank and less than 91% identity with the COI sequences of other
Oestrus species (Oestrus sp.) (Moreno et al., 2015). In addition, the
identity of this sequence with the COI sequences of other Oestrid
species was less than 85%. These results demonstrated that the
larvae analyzed belong to the species Oestrus ovis.
4. Discussion

Fig. 1. A third-instar oestrid larva collected from the frontal sinus of a freshly dead
adult female Siberian ibex (Capra sibirica).

Fig. 2. Ventral (left) and dorsal (right) view of a third-instar Oestrus ovis larva
showing lack of spines in the lateral sides of the anterior segments.

cytochrome oxidase I (COI) was ampliﬁed by PCR using primer pairs
Ovis-UEA7 and Ovis-UEA10 (Zhang and Hewitt, 1997). Standard
PCR reactions were performed with the annealing temperature of
55 ◦ C. PCR amplicons were resolved in ethidium bromide-stained
1% agarose gels; the appropriate band was isolated from the gel
with QIAquick gel extraction kit (Qiagen) and cloned in JM109
bacteria using PGEMT-easy vector (Promega). Two positive clones
were sequenced in both directions. Sequences were analyzed using
the Bioedit program (version 7.0.9.0) (http://www.mbio.ncsu.edu/
BioEdit/bioedit.html). GenBank search for sequences was performed with BLASTN 2.6.0 (https://blast.ncbi.nlm.nih.gov/) (Zhang
et al., 2000).
3. Results
The three larvae ﬁtted the description for Oestrus ovis, regarding
size, shape of posterior peritremes and dorsal and ventral spinulation (Zumpt, 1965; Wetzel and Bauristhene, 1970) (Fig. 2).
Two COI clones were sequenced. Analysis demonstrated that
both clones contained an identical sequence of 689 pb in length
(GenBank accession numbers: KY563713 − KY563714). While the
mean reported value for intespecies similitude of COI in the Oestri-

Molecular characterization conﬁrms the presence of Oestrus ovis
in a free-living Asiatic ibex. Molecular data from Oestrus species
are rare in wildlife in general. Prior to this case there were COI
sequences available in Genbank only for the European mouﬂon
(Ovis orientalis musimon) and the Iberian ibex (Capra pyrenaica)
(Moreno et al., 2015). The new DNA sequence is also the ﬁrst
reported for Oestrus ovis parasitizing a wild host in Asia.
Although half of the Old World oestrids are speciﬁc to a single host species (Price 1980), this is not the case for Oestrus ovis.
When other susceptible hosts are available gravid females are not
strictly host-speciﬁc but domestic sheep and goats are thought to
be reservoir and a source of infection for wildlife (Colwell, 2001).
In the context of co-habitation of livestock and wildlife, the species
has been reported to parasitize the argali (Ovis ammon), the Alpine
ibex (Capra ibex), the bighorn sheep (Ovis canadensis), the European mouﬂon, the white-tailed deer (Odocoileus virginianus) and
other wild and domestic host species (Moreno et al., 1999; Colwell
et al., 2006).
The occurrence of O. ovis in wild hosts in Central Asia is poorly
known. Early records from the middle of the twentieth century
reported that in addition to the Asiatic ibex, the parasite was found
in three out of 15 examined argali from the Tian Shan mountain
range (Grebeniuk and Sartbaev, 1995) and in three argali in the
Pamir mountain range (Sapozhnikov, 1976). In 2009 Oestrus ovis
infection (specimen 2009/651-3, Natural History Museum, London)
was also noted in six out of 10 hunted adult argali in eastern Pamir
of Tajikistan (Ostrowski, pers. comm.).
Domestic sheep and goats are sympatric and serious competitors with ibex and argali across most of the high elevation pastures
of Central Asia (Fedosenko and Blank, 2005). In addition gravid O.
ovis females can ﬂy up to 30 km to ﬁnd a susceptible host (Anderson,
2006). Hence the resulting risk of spillover of O. ovis from livestock
to wildlife is potentially high in the region. In contrast to livestock
the impact of oestrosis in wild ungulates is largely unknown. In the
European mouﬂon from Spain, Moreno et al. (1999) found that 46
percent of the animals surveyed were infected yet they reported no
associated clinical symptoms. However, cases of ataxia, stumbling
and accidental falls have been observed recently in argali in Pamirs
(Ostrowski, pers. comm.), all symptoms compatible with oestrosis
as described in the domestic sheep (Dorchies et al., 2006). Finally
it has been proposed that oestrosis may be a predisposing factor
for contagious caprine pleuropneumonia (CCPP) (Jagannath et al.,
1989), a matter of concern for wildlife in Central Asia in which CCPP
may cause signiﬁcant mortality (Yu et al., 2013).
The results obtained in our study call for more research on the
risks posed by O. ovis to wild mountain ungulates in Central Asia.
In the general context of increasing encroachment of livestock into
wild habitats, wild ungulates in the region might be at higher risk
for future livestock-born parasitosis.
Acknowledgements
This study was supported by the National Institute for Agriculture and Food Research and Technology, Madrid (project:
FAU2008-00010-00-00) and by Jaén University (project:

A. Sánchez et al. / Veterinary Parasitology 236 (2017) 55–57

RFC/PP2008/UJA 68 16 22). The activities of the researchers
were partially supported by the Andalusian Plan for Scientiﬁc
Research (PAI) (research groups RNM-118 and BIO-220).
References
Anderson, J.R., 2006. Adult biology. In: Colwell, D.D., Hall, M.J.R., Scholl, P.J. (Eds.),
The Oestrid Flies: Biology, Host-parasite Relationships, Impact and
Management. CABI Publishing, Wallingford, pp. 140–166.
Colwell, D.D., Hall, M.J.R., Scholl, P.J., 2006. A synopsis of the biology, hosts,
distribution, disease signiﬁcance and management of the genera. In: Colwell,
D.D., Hall, M.J.R., Scholl, P.J. (Eds.), The Oestrid Flies: Biology, Host-parasite
Relationships, Impact and Management. CABI Publishing, Wallingford, pp.
220–305.
Colwell, D.D., 2001. Bot ﬂies and warble ﬂies (Order Diptera: Family Oestridae). In:
Samuel, W.M., Pybus, M.J., Kocan, A.A. (Eds.), Parasitic Diseases of Wild
Mammals. , 2nd edition. Manson Publishing/The Veterinary Press, London, pp.
46–71.
Danzan, G., Drozdz, J., 1964. Contribution to parasite-fauna of Capra sibirica in
Mongolia. Wiad. Parazytol. 10, 579.
Dorchies, P., Tabouret, P., Hoste, H., Jacquiet, P., 2006. Part D: oestrinae
host-parasite interactions. In: Colwell, D.D., Hall, M.J.R., Scholl, P.J. (Eds.), The
Oestrid Flies: Biology, Host-parasite Relationships, Impact and Management.
CABI Publishing, Wallingford, pp. 191–200.
Fedosenko, A.K., Blank, D.A., 2005. Ovis ammon. Mammal. Spe. 773, 1–15.
Grebeniuk, R.V., Sartbaev, S.K., 1995. The cavitary warble ﬂies of the wild
artiodactyla (Capra sibirica and Ovis ammon). Trans. Inst. Zool. Parasitol. Acad.
Sci. Kirgiz SSR 5, 89–94, In Russian.
Grunin, K.Y., 1957. Botﬂies (Oestridae) fauna USSR. Insecta: Diptera 19, 1–146, In
Russian.
Guitton, C., Pérez, J.M., Dorchies, P., 2001. Scanning Electron Microscopy of larval
instars and imago of Oestrus caucasicus (Grunin, 1948) (Diptera: Oestridae).
Parasite 8, 155–160.
Jagannath, M.S., Cozab, N., Vijayasarathi, S.K., 1989. Histopathological changes in
the nasal passages of sheep and goats infested with Oestrus ovis (Diptera:
Oestridae). Indian J. Anim. Sci. 59, 87–91.
Kuchboev, A.E., Karimova, R.R., Ruziev, B.H., Salahutdinov, I.B., Egamberdiev, S.S.,
2015. Morphological and molecular characteristics of some nematode species
of the family Protostrongylidae Leiper, 1926. Russian J. Parasitol. 3, 7–14.
Minar, J., Lobachev, S., Kiefer, M., Bazardorh, D., 1985. New ﬁndings of warble ﬂies
(Hypodermatidae, Oestridae) of wild animals in Mongolia. Fol. Parasitol. 32,
89–91.

57

Moreno, V., Pérez, J.M., Moreno, P.A., Granados, J.E., Ruiz-Martínez, I., Soriguer, R.C.,
de Simón, M.A., 1999. Oestrid myiasis in European mouﬂon from Spain. J.
Wildl. Dis. 35, 78–81.
Moreno, V., Romero-Fernández, I., Marchal, J.A., Beltrán, M., Granados, J.E., Habela,
M.A., Tamadon, A., Rakhshandehroo, E., Sarasa, M., Pérez, J.M., Sánchez, A.,
2015. Molecular characterization of bot ﬂies, Oestrus spp., (Diptera, Oestridae)
from domestic and wild Bovidae hosts. Vet. Parsitol. 212, 473–477.
Otranto, D., Milillo, P., Traversa, D., Colwell, D.D., 2005. Morphological variability
and genetic identity in Rhinoestrus spp. Causing horse nasal myiasis. Med. Vet.
Entomol. 19, 96–100.
Price, P.W., 1980. Evolutionary Biology of Parasites. Princeton University Press,
Princeton.
Reading, R., Shank, C. 2008. Capra sibirica. The IUCN Red List of Threatened Species
2008: e.T42398A10695735. http://dx.doi.org/10.2305/IUCN.UK.2008.RLTS.
T42398A10695735.en. Downloaded on 15 December 2016.
Sapozhnikov, G.N., 1976. Wild Sheep (genus Ovis) of Tadjikistan. Donish Press,
Dushanbe, United Soviet Socialist Republics, In Russian.
Sarasa, M., Alasaad, S., Pérez, J.M., 2012. Common names of species, the curious
case of Capra pyrenaica and the concomitant steps towards the
‘wild-to-domestic’ transformation of a ﬂagship species and its vernacular
names. Biodivers. Conserv. 21, 1–12.
Shackleton, D.M. (Ed.), 1997. IUCN/SSC Caprinae Specialists Group, Gland.
Tilc, K., Hanuskova, Z., 1976. Dynamics of coccidiases and heminthiases in Siberian
ibexes and other ruminants in a zoo and respective control measures. Acta Vet.
Brno 45, 133–140.
Vyrypaev, V.A., 1985. The inﬂuence of epizootia of Sarcoptes infection on the
population of central Asiatic mountain Ibex in Tien-Shan. Parazitologiya 19,
190–194, In Russian.
Wetzel, H., Bauristhene, E., 1970. The identity of the third larval stage of Oestrus
ovis Linnaeus (1758) (Diptera: Oestridae). Zool. Anz. 184, 87–94.
Yu, Z., Wang, T., Sun, H., Xia, Z., Zhang, K., Chu, D., Xu, Y., Xin, Y., Xu, W., Cheng, K.,
Zheng, X., Huang, G., Zhao, Y., Yang, S., Gao, Y., Xia, X., 2013. Contagious caprine
pleuropneumonia in endangered Tibetan antelope, China, 2012. Emerg. Infect.
Dis. 19, 2051–2053.
Zhang, D.X., Hewitt, G.M., 1997. Assessment of the universality and utility of a set
of conserved mitochondrial COI primers in insects. Insect Mol. Biol. 6, 143–150.
Zhang, Z., Schwartz, S., Wagner, L., Miller, W., 2000. A greedy algorithm for aligning
DNA sequences. J. Comput. Biol. 7, 203–214.
Zumpt, F., 1965. Myiasis in Man and Animals in the Old World. Butterworths,
London.

