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Abstract. Helminthological studies of sheep and goats were conducted in the northeastern
territories of the Lesser Caucasus of the Republic of Azerbaijan in 2013-2022. The northeastern
areas of the Lesser Caucasus include Ganja and Goygeli, Dashkesan, Geranboy, Naftalan, Samukh,
Shamkir, Tovuz, Agstafa, Gazakh and Kadabek districts, as well as the areas around the Kura and
Jeyranchel rivers, which are wintering places of livestock farms. This process plays a special role in
the formation of helminth fauna of animals, as small horned livestock farms in these areas lead a
nomadic and sedentary lifestyle. As a result of helminthological research 52 species of helminths,
including 43 species of nematodes were identified. Of these, 7 species are indicated for the study
region for the first time. All detected nematode species were registered in sheep, while only 26
species were found in goats, which are common to the sheep helminth fauna. These helminth
species can be considered as permanent elements of the helminthofaunistic complex of livestock
production in the studied region. It was found that young sheep and goats are relatively heavily
infested with helminths. Infestation is higher in late spring — early summer and early fall. For this
purpose, 957 sheep and 619 goats were examined for nematode pathogens in different landscape-
ecological zones of the region by the method of complete helminthological autopsy according to K.
I. Skryabin. Some species of helminths are absent in the studied animals before driving them to
summer pastures but are observed in them after their return to wintering. Animals become infected
by ingesting larvae or mature helminth eggs on summer pastures.

Annomayus. B 2013-2022 rogax npoBeAeHBI T€IbMUHTOJIOTUUECKUE UCCIIEI0BAHUS OBEIl U
KO3 Ha CEBEpO-BOCTOUHBIX TeppuTtopusx Manoro KaBkaza A3zepOaiimkanckoir Pecnyonmuku. K
CEBEpO-BOCTOYHBIM parioHam Manoro KaBka3za orHocaTca [SHIKUHCKMEA ©  [elrenbCckui,
HNamkecanckuit, I'epan6oiickuii, Hadrananckuii, Camyxckuii, [lamxupckuit, ToBy3ckui,
Arcradunckuii, ['azaxckuii u Kenabekckuil pailoHbl, a Takxke TEeppUTOpHH BOKpYr pek Kypa u
JlxxelipaHuenb SBISIONIUECS MECTaMH 3MMOBKH XHBOTHOBOJYECKHX (hepM. DTOT MPOIECC UTPaeT
ocoOylo ponb B (OPMHUPOBAHUHU TeIbMHUHTO(GAYHBI JKUBOTHBIX, TaK KaK MEIKOpOraThie
YKUBOTHOBOJYECKHE XO3SMCTBA B ITHUX paloOHaX BeIyT KOYEBOW M oOcemiblii oOpa3 ku3Hu. B
pe3yJsbTare MPOBEACHHBIX TeIbMHUHTOIOTHYECKUX MCCIICIOBAHUSX BBISBIICHO 52 BUA TeJIbMUHTOB,
B ToM uucie 43 Buaa Hemarod. M3 Hux 7 BUIIOB yKa3aHbl JJI1 U3y4aeMOro peruoHa BrnepBbie. Bee
oOHapyKeHHbIE BUIbI HEMATO/l 3apETUCTPUPOBAHBI y OBEIl, TOT/IAa KaK y KO3 OOHApYKEHO TOJIBKO 26
BHJIOB, KOTOpPBIE SBJISIOTCS OOIMUMHM ISl TeIbMHUHTO(GAYHBI OBEIl. DTU BHJBI T€IBMHUHTOB MOXHO
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paccmarpuBaTh ~ KaKk ~ IOCTOSIHHBbIE  3J€MEHTHl  IeJIbMUHTO(AyHHUCTHUYECKOTO  KOMILIEKca
KUBOTHOBOJICTBA M3y4aeMOI'O PETHOHA. YCTAHOBJIEHO, YTO MOJIOAHSIK OBEIl M KO3 CPaBHUTEIBHO
CHWJIBHO 3apa)KeH TeJIbMUHTaMHU. 3apa’KEHHOCTh BBILIE B KOHIIE BECHBbI — Hauaje JieTa U Hayaje
ocern. C 3TOH 1ENIbI0 METOJIOM TIOJTHOTO TelbMHUHTONIOTHYeCKOTO BCKphiThs 10 K. U. Ckpsiouny B
Pa3IMYHBIX JAHAIAPTHO-IKOJIOTMYECKUX 30HaX peruoHa 010 obciemnoBano 957 osen u 619 ko3
Ha BO30ynuTenel Hemaroqo30B. HekoTopeie BUABI TEJIBMUHTOB OTCYTCTBYIOT Y MCCIIEIOBAaHHBIX
KUBOTHBIX JI0 BBITOHA Ha JICTHHE MACTOMWINA, HO HAOIIOAAIOTCS y HUX TOCIE BO3BPAIICHUS Ha
3UMOBKY. JKMBOTHBIE 3apa)atoTcs MMPHU 3arIaTbIBAHUU JTMYMHOK WJIA CO3PEBIIUX SUIl TeIbMUHTOB Ha
JIETHUX MacTOUIIax.

Keywords: goats, sheep, helminths, nematodes, bio-ecological characterization, Lesser
Caucasus, Azerbaijan.
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The helminth fauna of livestock has been studied in the north-eastern territories of the Lesser
Caucasus of Republic of Azerbaijan. In 1975, maps were drawn up to study the prevalence of
helminthic diseases of farm animals in Azerbaijan. The territory of Azerbaijan Republic has a great
variety of physical-geographical conditions, and in connection with this — and the presence of
different landscape-ecological zones. This largely determines the nature of livestock breeding, as
well as activities to increase the productivity of livestock and control the causative agents of their
helminthiasis. The north-eastern territories of the Lesser Caucasus of the Republic of Azerbaijan are
very representative in this respect. In this region, practically all large farms engaged in keeping
livestock apply the distant form of cattle breeding. Over many years of activity, the livestock farms
in the region have developed considerably and have infrastructure meeting modern requirements,
including sheep barns, for intensive sheep breeding. In spring, most of the sheep are moved from
the lowland areas of the region to the subalpine and alpine meadows of the Lesser Caucasus, and
back in the fall.

In sheep farms, along with sheep, there are often domestic goats, which are also objects of
distant livestock farming. In rare cases there are purely goat farms. Due to the large number of
animals and haphazard use of winter pastures, the region is overloaded with animals. Because of
this, sheep often do not receive the necessary amount of feed, which negatively affects their
productivity and significantly reduces the economic efficiency of farming. In spring, sheep are
driven to summer pastures located in the highland part of the region, where the availability of
sufficient natural fodder has a favorable effect on the physical condition of sheep.

Prior to our studies, the helminth fauna of livestock n the north-eastern territories of the
Lesser Caucasus of the Republic of Azerbaijan was poorly investigated [1, 4].

In addition, the data of previous studies conducted about 60 years ago are rather outdated. In
this regard, the aim of this article is to identify the current state of helminth fauna of the above-
mentioned region.

The intensive spread of nematode pathogens is also related to animal housing conditions and
climate. These nematodes damage the mucous membrane of the animal's stomach and disrupt
nitrogen metabolism.

Material and methods

The materials for this article were the results of helminthological collections conducted by us

in Ganja and Geygel, Dashkesan, Goranboy, Samukh, Shamkir, Tovuz, Akstafa, Kazakh and
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Kedabek districts from April 2013 to November 2022 by the method of complete helminthologic
autopsy [5].

1576 heads of livestock, including 957 heads of sheep and 619 heads of domestic goats were
examined. Incomplete helminthologic autopsies were also conducted on 200 sheep and 120 goats to
identify the causative agents of the most dangerous helminthic diseases, including Haemonchosis.
In a number of cases, caprological studies were also conducted. Thus, 485 fecal samples were
examined by the method of Weid, Fiilleborn and sequential washing and viewing of sediment.

For the most complete coverage of all landscape-ecological zones of the region, studies were
conducted both in summer pastures Safykurd, Khachagaya, Kerogly Deresi, Kyapaz, Khachbulag,
Duz Rasullu of Kedabek district located in mountainous and foothill areas, and in wintering
grounds located within the steppe Zayam Jeyranchel. In the livestock farms of Naftalan district
animals lead a sedentary lifestyle. Here the studies were conducted in different seasons of the year.

All detected helminths were appropriately recorded and transported to the laboratory for
further desktop processing. Trematodes and cestodes were fixed in 70° ethyl alcohol and nematodes
in 4% formalin solution. For species determination, trematodes and cestodes were stained with alum
carmine and after passing through alcohols of increasing concentration, dehydration in clove oil,
were enclosed in Canadian balsam, thus making permanent preparations. Nematodes were
examined in temporary preparations, in which they were clarified in a mixture of lactic acid and
glycerol in a ratio of 1:1. Olympus microscopes at x20 and x40 magnification were used to identify
helminths.

Results and discussion
As a result of our research, 43 species of nematodes were found in sheep and goats in the
north-eastern territories of the Lesser Caucasus of the Republic of Azerbaijan (Table).
From this number Ostertagia gruehneri, Ostertagia sp., O. leptospicularis, Capillaria bovis,
Protostrongylus raillieti, Protostrongylus skrjabini, Nematodirella longissimesspiculata are noted
by us for the first time in this region.

Table
SPECIES COMPOSITION OF SHEEP AND GOAT NEMATODES IN THE NORTH-EASTERN
TERRITORIES OF THE LESSER CAUCASUS OF AZERBAIJAN REPUBLIC

Helminths in sheep in goats are common

Chabertia ovina Fabricius, 1788 +

Bunostomum trigonocephalum (Rudolphi, 1808) + + +
B. phlebotomum (Railliet, 1900) +

Trichostrongylus andreevi Grigorian, 1952 + + +
T. axei Cobbold 1879 + + +
T. capricola Ransom, 1907 + + +
T. colubriformis Giles, 1892 + + +
T. skrjabini Kalantarian, 1928 + + +
Trichostrongylus vitrinus Looss, 1905 + + +
T. gaobovi Seidov, 1965 +

T. assadovi Kolesnichenko et Zaidova, 1967 +

Ostertagia ostertagi Stiles, 1892 + + +
O. circumcincta Stadelmann 1899 + + +
O. occidentalis Ransom, 1907 +

O. trifurcata Ransom, 1907 + + +
O. trifida Gulle Marotel et Panisset, 1911 + + +
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Helminths in sheep in goats are common
O. gruehneri Skrjabin, 1929 +
O. davtiani Grigorian, 1951 + + +
O. leptospicularis Asadov, 1953 +
Ostertagia sp. +
Teledorsagia davtiani Andreeva et Satubaldin, 1954 + + +
Marshallagia marshalli Ransom, 1907 + + +
M. dentispicularis Assadov, 1954 + + +
Haemonchus contortus Rudolphi, 1805 + + +
Cooperia oncophora Raillet, 1898 +
C. punctata Linstow, 1906 +
C. zurnabada Antipin, 1931 +
C. pectinata Ransom, 1907 +
Nematodirus abnormalis May, 1920 + + +
N. helvetianus May, 1920 + + +
N. oiratianus Rajewkaja, 1929 +
N. spathiger Raillet, 1896 + + +
N. junctispicularis Assadov, 1958 +
Dictyocaulus filaria Rudolphi, 1809 + + +
Protostrongylus hobmajeri Schulz, Orloff et Kutass, 1933 + + +
P. kochi Schulz, Orloff et Kutass,1933 +
P. railleti Schulz, Orloff et Kutass, 1933 +
P. skrjabini Boev, 1936 + + +
Gongylonema pulchrus Molin, 1957 +
Trichcephalus ovis Abilagaard, 1795 + + +
T. skrjabini Baskakov, 1924 + + +
Capillaria bovis Schinder, 1906 + + +
Nematodirella lonissimespiculata Romanovitsch, 1915 + + +
Total 43 species 43 26 26

All nematode species of the parasitic worms we observed were recorded in sheep, while only
26 species were found in goats, all of which are common to the sheep helminth fauna. Table 1
shows that sheep and domestic goats have common helminths B. trigonocephalum, Tr. andreevi, Tr.
axei, Tr. capricola, Tr. colubriformis, Tr. skrjabini, Tr. vitrinus, Os. ostertagi, Os. circumcincta, Os.
trifurcata, Os. trifida, Os. davtiani, Teledorsagia davtiani, Marshallagia marshalli, M.
dentispicularis, Haemonchus contortus, N. abnormalis, N. spathiger, N. helvetianus, Dictyocaulus
filaria, Protostrongylus hobmajeri, P. skrjabini, Trichcephalus ovis, T. skrjabini, Capillaria bovis,
Nematodirella lonissimespiculata.

These helminth species can be considered as permanent elements of the helminthofaunistic
complex of livestock in the studied region. It should be noted that among the nematodial pathogens
of livestock n the north-eastern territories of the Lesser Caucasus of Azerbaijan Republic, there are
species that were not observed before our studies. As it is known, during the last 30 years, some
livestock farms of Nagorno-Karabakh region have settled in the north-eastern territories of the
Lesser Caucasus of the Republic of Azerbaijan. Since, helminths spread in the external environment
and helminth exchange occurred in these regions. During the studies it was established that animals
are more susceptible to nematodosis pathogens at younger age stages.

Infestations are relatively high in late spring, early summer and early fall. In addition, the
observed nematode species such as Tr andreevi, Tr. axei, Tr. capricola, Tr. colubriformis Os.
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circumcincta, Os. trifurcata, Os. trifida, Os. davtiani, Teledorsagia davtiani, Marshallagia
marshalli, Haemonchus contortus, N. abnormalis, N. spathiger, T. skrjabini are absent in the studied
animals before driving them to summer pastures, but are noted in them after their return to winter
pastures. This suggests that infestation occurs in summer pastures. Apparently, this may be an
example of the influence of distant confinement of livestock on the infestation of sheep and goats
with one or another helminthic agent [2, 3, 6].

Nematodes infestation such as 7r axei, Tr. vitrinus, Os. ostertagi, Os. circumcincta, Os.
trifurcata, Os. trifida, Haemonchus contortus, N. abnormalis, N. spathiger, N. helvetianus,
Trichcephalus ovis, T. skrjabini, Capillaria bovis was noticeably higher in sheep than in goats [6,
71.

The studied territories by their landscape-ecological features are favorable regions for
nematode distribution. Therefore, infection of livestock with nematodes occurs in all seasons of the
year Figure.
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Figure. Infection of livestock with nematodes occurs in all seasons of the year

Of the characteristic elements of helminthofaunistic complex of sheep and goats in lowland
areas in the north-eastern territories of the Lesser Caucasus of the Azerbaijan Republic, the most
epizootologically important species are of Haemonchus contortus, Trichcephalus ovis, Dictyocaulus
filaria.

Analysis of the species composition of nematode pathogens in the studied areas confirmed
that the species Trichostrongylus colubriformis occurs more frequently in the plains than in
mountainous and foothill areas. There is information that this species is more intensively found in
the plains of other regions of Azerbaijan [4].

These studies allow improving their devastation methods and developing effective control
measures. In most of the study areas, about 15% of the studied sheep were infected with Chabertia
ovina species. Javadov (1935), Gaibov (1947), Asadov (1959) also found this species in sheep in
Azerbaijan [1].

Conclusions

Livestock farms in the north-eastern territories of the Lesser Caucasus of the Republic of
Azerbaijan play an important role in supplying the population of the Republic of Azerbaijan with
meat and dairy products, including wool and leather. The bioecological features of each species of
these helminths should be studied in order to develop control measures against helminths causing
serious damage to livestock farms.

As a result of the study of helminth fauna of livestock in the north-eastern territories of the
Lesser Caucasus of Azerbaijan, 43 species of nematode pathogens were found. All found species

O]
E Tun nuyenszuu CC: Attribution 4.0 International (CC BY 4.0) 74



broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 10. Ne7. 2024
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/104

were registered in sheep, only 26 species were found in goats, which are common with sheep
helminthofauna. These helminth species can be considered as permanent elements of the
helminthofaunistic complex of livestock in the studied region. The infestation is higher in late
spring - early summer and early fall, 18 helminth species are absent in the studied animals before
driving them to summer pastures but are observed in them after their return to wintering grounds.
Among the helminths found Haemonchus contortus, Trichcephalus ovis, Dictyocaulus filaria are of
the greatest epizootological importance.

In the study of helminth fauna of livestock of the region, the peculiarities of distribution of
these helminths were analyzed, special attention was paid to the presence of intermediate and
reservoir hosts. It was also established that helminth fauna of livestock depends on the conditions of
ferrying and keeping of animals. The reasons for the intensity of helminth infestation of livestock
were also investigated.

Localization of helminths is different in goats and in sheep. Different species of helminths
occur in different localization sites. It should be noted that the intensity of infection of goats with
helminths leads to the infection of goats with various skin diseases. In our studies conducted in
different districts of the region, scabies, nodules on the skin and wool loss were observed in goats.

In Tovuz and Gazakh districts, the local population noted cases of premature calving of
helminth-infected goats in private and farms.

In goats, many species of protostrongylids and metastrongylids cause severe lesions,
localizing in the lungs. They are observed at different levels of pathology, causing severe
bronchopneumonia. These helminths cause more severe complications in younger age groups.

Conducting an ecological and geographical analysis of the helminth fauna of livestockin the
region allowed us to identify helminths dangerous for humans and other domestic animals in these
animals.

Epizootological and epidemiological assessment of helminth fauna of livestockof the region
provides preparation of scientific basis for preventive and sanitary veterinary measures against
dangerous helminth infections.

These studies should be taxonomic in nature, and the species identified should be defined at
the systematic level. When studying the distribution of the constituent elements of
helminthocenoses in ecological and geographical zones, the dominant species in the study area and
changes in the population dynamics of a particular species under study are taken into account [6]. In
analyzing helminthocenosis, one of the relevant problems is to determine whether nematode
pathogens are potential or permanent components. There is information in the literature that species
of O. ostertagi, C. oncophora are permanent species in the ruminant helminth fauna complex [3].
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