Annals of Parasitology 2019, 65(2), 113-120 Copyright© 2019 Polish Parasitological Society
doi: 10.17420/ap6502.190

Review articles

Species diversity of nematodes in domestic and wild
ruminants of Armenia

Sergey O. Movsesyan'’, Manya A. Nikoghosian’, Rosa A. Petrosian’,
Mikhail V. Voronin', Dmitry N. Kuznetsov"’

'Center of Parasitology, A.N. Severtsov Institute of Ecology and Evolution RAS, Leninsky pr., 33, Moscow, 119071,
Russia

’Institute of Zoology, Scientific Center of Zoology and Hydroecology NAS RA, P. Sevak 7, Yerevan, 0014, Armenia
*All-Russian Scientific Research Institute of Fundamental and Applied Parasitology of Animals and Plants named
after K.I. Skryabin, Bolshaya Cheremushkinskaya str., 28, Moscow, 117218, Russia

Corresponding Author: Dmitry N. Kuznetsov; e-mail: dkuznetsov@mail.ru

ABSTRACT. The review provides data on species composition of nematode parasites of cattle, sheep, goats and wild
ruminants (Ovis orientalis gmelini, Capreolus capreolus, Capra aegagrus aegagrus) of Armenia. Six species of lung
nematodes and 22 species of gastrointestinal ones have been registered in ruminants of Armenia. Five of the species
listed in the review (Protostrongylus davtiani, Protostrongylus muraschkinzewi, Nematodirus davtiani, Trichostrongylus
andreevi, Trichostrongylus skrjabini) have been first identified in Armenia. The ruminant host species most studied for
this territory is a domestic sheep. Data on nematodes of goats and wild ruminants are limited to sporadic reports. Data
on nematodes of cattle are limited to the only one species — Neoascaris vitulorum. Most of the nematode species found
in Armenia are common for all ruminant host species living here and noted as widespread all over the world. Eight
species of nematodes detected in ruminants of Armenia able to infect humans. The taxonomy of some rare species of
nematodes reported from ruminants in Armenia is not entirely clear and should be re-evaluated basing on thorough
studies.
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Introduction The first studies concerning the nematodes of
ruminants of Armenia have been conducted in 1924

Armenia is a country lying on the south of the 37 Since that moment, quite a large amount of data
Lesser Caucasus. Despite of its quite small area, on this problem has been accumulated. However,
Armenia has a big diversity of landscapes, variety of gt of these findings have been never published in
climatic conditions and rich biodiversity. Wild  jnernational scientific literature. The goal of our
ruminants on this territory are presented with review was a synthesis the data on species
European roe deer (Capreolus capreolus Linnaeus,  composition of nematodes parasitizing ruminants in
1758), bezoar ibex (Capra aegagrus aegagrus Armenia with a regard to current knowledge on

Erxleben, 1777) and Armenian mouflon (Ovis  gistribution and taxonomy of these nematodes.
orientalis gmelini Blyth, 1841). The latter one is

considered as an endemic and endangered [1]. The
bezoar ibex, in turn, is a vulnerable subspecies of
wild goat with a narrow areal [2]. Domestic
ruminants of Armenia are presented with sheep,
goats and cows. A husbandry of these ruminants,
especially sheep, traditionally takes an important
part in agriculture of Armenia.

Species composition of nematodes
parasitizing ruminants from Armenia

Nematodes of cattle

The published data concerning nematodes
parasitizing cattle in Armenia are limited with one
species only. Neoascaris vitulorum (Goeze, 1782)
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has been found in calves [4] and appeared to be
widespread in Armenia [5,6]. Beside this one
species, the nematode fauna of cattle in Armenia is
still unstudied.

Lung nematodes of small ruminants

Data on the species composition of lung
nematodes found in small ruminants from Armenia
are presented in Table 1. The species of nematodes
and hosts are listed as their Linnaean names in
alphabetical order.

Most of the lung nematodes listed for ruminants
from Armenia have been reported as widespread in
wild and domestic ruminants from different
countries. For example, C. ocreatus, M. capillaris
and P. rufescens were discovered in Ovis musimon
in Spain [20], as well as in Hungary [21]. Beside to
that, C. ocreatus, M. capillaris, P. rufescens and P.
hobmaieri were discovered in O. musimon in
Bulgaria, as well as C. ocreatus was found in sheep
and M. capillaris was found in goats and chamois
(Rupicapra rupicapra) [22,23]. M. capillaris and P.
rufescens were found in sheep and goats from
Algeria [24]. C. ocreatus was detected in Anatolian
wild sheep (Ovis orientalis anatolica) as well as in
domestic sheep in Turkey [25]. P. rufescens was

Table 1. Lung nematodes of small ruminants of Armenia

reported in sheep from Iran [26]. M. capillaris was
reported as predominant lungworm species in many
regions, for example from sheep and goats in north-
east Zair [27], in Poland [28] and Argentina [29],
from goats in New Zealand [30], from bighorn
sheep in USA [31], chamois in Slovakia [32] and
spotted deer in India [33]. As for the areas close to
Armenia, the recent study in Dagestan (North
Caucasus) reported about C. ocreatus, M. capillaris,
P. hobmaieri and P. rufescens in sheep and cattle
[34].

Besides that, the nematode Cystocaulus
nigrescens was reported from ruminants of Armenia
several times [7,8,12]. However, later it had been
established that it was a junior synonym of C.
ocreatus [35]. So, we are using a species name C.
ocreatus in this review. Literature data of cases of
Protostrongylus kochi being found in Armenia we
have added to those of cases of Protostrongylus
rufescens basing on P. kochi has been recognized as
a junior synonym of P. rufescens [35]. Two of the
species listed in Table 1 (P. davtiani and P.
muraschkinzewi) have been first identified in
Armenia [14,18]. P. muraschkinzewi has been
registered in Armenia one more time in 2008 [11],
but never found anywhere else. P. davtiani has been

Species of nematodes Host species References
Capra aegagrus aegagrus [7]
L Capra hircus [8,9]
Cystocaulus ocreatus (Railliet et Henry, 1907) —
Ovis aries [8-11]
Ovis orientalis gmelini [12]
Capra aegagrus aegagrus [7]
Muellerius capillaris (Mueller, 1889) Capra hircus [13-15]
Ovis aries [11,13-15]
Capra aegagrus aegagrus [7]
. . Capra hircus [14,16]
Protostrongylus davtiani (Savina, 1940) —
Ovis aries [11,14,16]
Ovis orientalis gmelini [12]
L Capra hircus [17]
Protostrongylus hobmaieri (Schulz, Orlow et Kutass, 1933) —
Ovis aries [11,17]
Capra aegagrus aegagrus [7]
. . . Capra hircus [18]
Protostrongylus muraschkinzewi (Davtian, 1940) —
Ovis aries [11,18]
Ovis orientalis gmelini [12]
Capra aegagrus aegagrus [7]
Capra hircus [9]
Protostrongylus rufescens (Leukart, 1865) —
Ovis aries [3,9,11,17,19]

Ovis orientalis gmelini [12]
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found in domestic and wild ruminants from
Kazakhstan and Crimea [36].

Gastrointestinal nematodes of small ruminants

Data on the species composition of
gastrointestinal nematodes found in small ruminants
from Armenia are presented in Table 2. The species
of gastrointestinal nematodes and hosts are listed as
their Linnaean names in alphabetical order.

As well as lung nematodes, most of the
gastrointestinal nematodes listed for ruminants from
Armenia are noted in different countries all over the
world. There are some recent studies conducted in
this field in countries bordering with Armenia
[46—49]. Helminthological autopsies of C. a. aega-
grus in Turkey are revealed, together with some
other species, M. marshalli, N. abnormalis, N. spa-
thiger, T. circumcincta and T. colubriformis [46]. In
C. capreolus from Turkey there have been reported
H. contortus, T. circumcincta (as well as minor
morphs T. davtiani and T. trifurcata), T. axei, T.
andreevi, T. colubriformis and T. vitrinus [47]. In
sheep in Turkey have been found H. contortus, M.
marshalli, N. abnormalis, N. oiratianus, N. spathi -
ger, T. circumcincta (as well as T. davtiani and T.
trifurcata), T. axei and T. probolurus [48]. In Iran
recent studies have noted H. contortus, M. mar-
shalli, T. circumcincta, T. colubriformis, T. probo-
lurus and T. vitrinus in sheep and goats [49], as well
as G. pulchrum in sheep [50]. In North Caucasus
have been detected C. ovina, B. trigonocephalum,
G. pulchrum, H. contortus, N. abnormalis, N. filico-
llis, N. oiratianus, N. spathiger, T. circumcincta, T.
axei, T. colubriformis, T. skrjabini, T. vitrinus and T.
ovis in sheep, cattle and domestic buffaloes, and,
beside that, 7. circumcincta in sheep and cattle, and
M. marshalli in sheep [34].

As for areas with different climatic conditions,
M. marshalli, O. gruehneri, N. davtiani, N. oiratia -
nus, N. spathiger and S. ovis have been recently
noted in Ovis dalli dalli in Canada [51]. H.
contortus, N. spathiger, T. circumcincta, T. axei, T.
colubriformis and T. ovis have been registered in
sheep from Brazil [52]. In Uzbekistan (Middle Asia)
C. ovina, B. trigonocephalum, G. pulchrum, H.
contortus, M. marshalli, N. oiratianus, N. spathiger,
O. gruehneri, S. ovis, T. circumcincta, T. axei, T.
colubriformis, T. probolurus, T. skrjabini, T. vitrinus
and 7. ovis in sheep, goats and cattle have been
revealed [53]. B. trigonocephalum, H. contortus, T.
axei, T. colubriformis, T. ovis have been reported in
sheep and goats from Eastern Nigeria [54], B.

trigonocephalum, T. colubriformis — in sheep and
goats from Southern Ethiopia [55], H. contortus, T.
colubriformis, S. ovis — in sheep and goats from
western Sudan [56]. B. trigonocephalum, H.
contortus, T. axei, T. colubriformis, T. ovis have
been reported in sheep from Mexico [57]. C. ovina,
B. trigonocephalum, H. contortus, M. marshalli, N.
filicollis, N. spathiger, S. ovis, T. circumcincta, T.
axei and T. colubriformis have been reported in
sheep and goats from Serbia [58].

Eight species of gastrointestinal nematodes,
which have been recorded in ruminants of Armenia
are considered to be zoonotic. Among them are G.
pulchrum [59,60] as well as H. contortus, M.
marshalli, T. circumcincta, T. axei, T. colubriformis,
T. probolurus and T. skrjabini [49,61].

Three of the species presented in Table 2 (M.
davtiani, T. andreevi and T. skrjabini), as well as T.
davtiani (a minor morph of T. circumcincta) have
been first described in Armenia [7,12,37,40].
Subsequently, N. davtiani has been reported in
North America [51,62] and Iran [63]. T. andreevi
has been recently detected in Turkey [47] and T
skrjabini has been noted in North Caucasus [34]. In
general, infrequent cases of re-detection allow us to
consider these three species as rare.

Aside from the species shown in Table 2, in C.
capreolus from Armenia there were also found
Ostertagia lyrata Sjoberg, 1926 and Rinadia
mathevossiani (Ruchliadev, 1948) [9,37]. However,
O. lyrata is currently considered to be a minor
morph of Ostertagia ostertagi (Stiles, 1892)
[42,64]. Minor morphs appear only together with
major ones, and the quantity of the latter is greater
in all cases [42]. However, O. ostertagi has been
never found in Armenia, thus we may presume that
O. lyrata has been registered here by mistake.
According to conception of polymorphism, R.
mathevossiani is a minor morph of Spiculopteragia
boehmi (Gebauer, 1932) [42]. As S. boehmi has not
been found in Armenia, the registration of R.
mathevossiani in this spot may be considered as a
mistake. It should be noted that very rare nematode
species Spiculopteragia schulzi has been found in C.
capreolus from Armenia [9,37]. An analysis of the
data on morphology of S. schulzi [61,65] allows us
to presume that S. schulzi may be a junior synonym
of Spiculopteragia houdemeri (Schwartz, 1927). A
minor morph of S. houdemeri is Spiculopteragia
(Rinadia) andreevae (Drozdz, 1965), which is
morphologically quite similar to R. mathevossiani.
In this case R. mathevossiani registered in Armenia
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Table 2. Gastrointestinal nematodes of small ruminants of Armenia

Species of nematodes

Host species

Location References

. . Capreolus capreolus SI [37]
Bunostomum trigonocephalum (Rudolphi, 1808) - -
Ovis aries SI [3]
Capra aegagrus aegagrus C [7]
) ) . Capreolus capreolus C [37]
Chabertia ovina (Fabricius, 1788) - -
Ovis aries C [3,38]
Ovis orientalis gmelini C [12]
Gongylonema pulchrum Molin, 1857 Ovis aries E [3]
Capra aegagrus aegagrus A [7]
. Capreolus capreolus A [37]
Haemonchus contortus (Rudolphi, 1803) —
Ovis aries A [3,39]
Ovis orientalis gmelini A [12]
Capra aegagrus aegagrus A [7]
Capreolus capreolus A [37]
Marshallagiq marajhalli (Ransom, 1907) Capra hircus ~ [20]
IMarshallagia occidentalis (Ransom, 1907) *
Ovis aries A [3,39,40]
Ovis orientalis gmelini A [12]
Capra aegagrus aegagrus SI [7]
Nematodirus abnormalis May, 1920 Ovis aries SI [39]
Ovis orientalis gmelini SI [12]
Nematodirus davtiani Grigorian, 1949 Ca].Jm Cfegagllfus aeg.agrus ol 71
Ovis orientalis gmelini SI [12]
Capra aegagrus aegagrus SI [7]
Nematodirus filicollis (Rudolphi, 1802) Capreolus capreolus SI [37]
Ovis aries SI [3,39]
Nematodirus oiratianus Rajevskaja, 1929 Ca[.)ra cfegag}.’us aeg.ag.rus ol 7]
Ovis orientalis gmelini SI [12]
Capra aegagrus aegagrus SI [7]
. . e Capreolus capreolus SI [37]
Nematodirus spathiger (Railliet, 1896) - -
Ovis aries SI [39]
Ovis orientalis gmelini SI [12]
Ostertagia gruehneri Skrjabin, 1929 Capreolus capreolus A [9,37]
Capra aegagrus aegagrus C,CL [7,9]
Skrjabinema ovis (Skrjabin, 1915) Capra hircus C,CL [9]
Ovis aries C,CL [9]
Spiculopteragia schulzi (Rajewskaja, 1930) Capreolus capreolus A [9,37]
Capra aegagrus aegagrus A [7]
Teladorsagia circumcincta (Stadelmann, 1894)/  Capreolus capreolus A [37]
Teladorsagia davtiani (Grigorian, 1951) Capra hircus A [9]
[Teladorsagia trifurcata (Ransom, 1907)** Ovis aries A [3,39,40]
Ovis orientalis gmelini A [12]
Trichostrongylus andreevi Grigorian, 1952 Capreolus capreolus SI [37]
Capreolus capreolus A, SI [9,37]
Trichostrongylus axei (Cobbold, 1879) Ovis aries A, SI [39,40]
Ovis orientalis gmelini A, SI [12]
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Table 2. Continuation

Species of nematodes

Host species

Location References

Capra aegagrus aegagrus A, SI [7]
Capreolus capreolus A, SI [9,37]
Trichostrongylus colubriformis (Giles, 1892) Capra hircus A, SI [9]
Ovis aries A, SI [3,39,40]
Ovis orientalis gmelini A, SI [12]
Capra aegagrus aegagrus A, SI [7]
Trichostrongylus probolurus (Railliet, 1896) Ovis aries A, SI [40]
Ovis orientalis gmelini A, SI [12]
Capreolus capreolus A, SI [9,37]
Trichostrongylus skrjabini Kalantarian, 1928 Ovis aries A, SI [39,40]
Ovis orientalis gmelini A, SI [12]
Capra aegagrus aegagrus A, SI [7]
Capreolus capreolus A, SI [9,37]
Trichostrongylus vitrinus Looss, 1905
Ovis aries A, SI [39,40]
Ovis orientalis gmelini A, SI [12]
Capra aegagrus aegagrus C,CL [7]
Capreolus capreolus C,CL [37]
Trichuris ovis (Abildgaard, 1795) Capra hircus C,CL [9,41]
Ovis aries C,CL [3.41]
Ovis orientalis gmelini C,CL [12]

Explanations: A — abomasum, C — caecum, CL — colon, E — esophagus, SI — small intestine; *M. marshallilM. occidentalis is a
polymorphic species according to Drozdz (1995), Dallas et al. (2001) [42,43], major (M. marshalli) and minor (M. occidentalis)
morphs have been found in Armenia at the same time; **7. davtiani and T. trifurcata are minor morphs of 7. circumcincta according
to Daskalov (1974), Drozdz (1995), Stevenson et al. (1996) [42,44,45], T. davtiani has been first described by Grigorian (1951) from
O. o. gmelini [12] and then found by Grigorian (1952) in C. capreolus [37], T. trifurcata has been registered in Armenia from O. aries

by Kalantrian (1928) [40] and Ovnanyan (1989) [39] and from C. aegagrus by Grigorian (1949) [7].

from the same host as S. schulzi may actually be S.
andreevae.

Conclusions

Six species of lung nematodes and 22 species of
gastrointestinal ones have been registered in
ruminants of Armenia as a result of studies
conducted in the past and the current century. Two
species of lung nematodes and three species of
gastrointestinal nematodes have been first described
from ruminants of Armenia. The most of the data on
nematodes parasitizing ruminants in Armenia have
been collected from domestic sheep. Data on
nematodes of goats and wild ruminants are limited
to sporadic reports. Data on nematodes in cattle are

limited to one species only. Therefore, further
studies in this field are required. Most nematode
species found in Armenia are common for all
ruminant host species living here and noted as
widespread all over the world. The taxonomy of
some rare species of nematodes reported from
ruminants in Armenia is not entirely clear and
should be re-evaluated basing on thorough
morphological and molecular studies. Eight species
of nematodes detected in ruminants from Armenia
able to infect humans.
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