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Llenpro WccenoBaHus SIBUJIOCH M3YYEHHE 3aPaXEHHOCTH W CTPYKTYPHBIX OCOOEHHOCTEH Telb-
MUHTOKOMIUTIEKCOB JIONIAJIeH B IPOBUHIMSIX [ OpHOTO AnTasi, CyIIeCTBEHHO OTIUYAIONTNXCS TPUPOJI-
HO-KIIMMATUYECKUMU U OpOrpauyecKUMU YCIOBUSIMU MeCcTHOCTH. [IpoObl (hekanuii OT CLIOHTAaHHO
WHBA3UPOBAaHHBIX TeJIbMUHTAMU XUBOTHBIX LleHTpansHoro, CeBepHoro, 3anajanoro u KOro-Boctou-
HOTO AJITasi UCCIENOBaIN OBOJSPBOCKOMMMUYECKUMHU METOAMHU C TOCIEAYIOIMUM PacdeToM IOKa3a-
TeNel BCTpeIaeMOCTH (3KCTCHCHBHOCTh WHBA3UHM — DV, ypoBeHb SKCTCHCHBHOCTH WHBA3HH — BI/Iy),
WHTEHCUBHOCTH 3apaxxenns (nHaexc oommust — MO, ypoBens unaekca oonnms — MO ) u nHekca ma-
pasutokomriuiekca (MII). Pesymprarer MHOTONETHUX HccnaenoBanuid (2019-2023) cBUAETEIHCTBYIOT
0 TOM, 4TO B ()OPMHUPOBAHHHU TEIIBMUHTOKOMILJICKCA MUIIIEBAPUTEIBHON CUCTEMBI Jiomaael [opHoro
AJnTas y4acTBYIOT Mapa3uThl AByX KiaccoB: Nematoda (momorpsimel Strongylata, Ascaridata, Rhab-
ditata, Oxiurata) u Cestoda (momotpsia Anoplocephalata). Bo Bcex mMpOBHHITUSIX B HO30J0THUECKOM
nmpo¢uie TeIbMHHTO30B JOMUHHUPYIOT CTPOHTHIIATHI, 3apaKEHHOCTh MMH JKUBOTHBIX M WX JONS B
renbMuHTOKOMILTEKcax (DU = 68,6-93,1%, UIT = 86,0-90,5) 3HaUNTENEHO MPEBHIIIAIOT 3TH MTOKa3a-
Tenw I HematoA noxoTpsnaa Ascaridata (OU = 6,2-16,5%, UI1 = 4,6-8,1) u u1st iecton moaoTpsi-
na Anoplocephalata (OU = 2,5-11,8%, UII = 2,1-5,8). Ha ¢one moBcemecTHOrO pacnpocTpaHeHus
OCHOBHBIX T€JIbMHUHTO30B JKEJITYJOYHO-KUIIIEYHOTO TPAKTA JIOMIAJCH B YCIOBUAX (Qu3uKo-reorpadu-
YECKUX MPOBUHIIUI HAOJIOMAIOTCS OTIIMYKS B CTPYKTYPE TeJIbMUHTOKOMITJICKCOB U MHTEHCHUBHOCTHU
WHBA3WPOBAaHHOCTH JKUBOTHBIX TE€IbMHUHTAMH. YPOBEHBb 3apakeHHoCTH Jomajaed lLleHTpampHOTO
AnTas CTPOHTHJISTAMH JOCTOBEPHO BBIIIE OTHOCHTEIHHO 3apa)KEHHOCTH KXHBOTHBIX CeBEpHOTO H
3ananHoro Antas. MHBa3upoBaHHOCTH OJHOKONBITHBIX HOro-BocTtounoro AnTasi CTpOHTIWIATaMU
(OU = 68,6%) u anomnouedanstamu (DU = 2,5%, U1 = 2,1) MuHMMaIbHA U COOTBETCTBEHHO B 1,5 1
2,8—4,7 pa3a HMXKe, YeM B APYTHX MPOBUHIMAX. OHAKO 3/1€Ch BBISIBICHBI CYIIECTBEHHBIE BHYTPH30-
HaJbHBIC OTIIMYUS B MHBA3UPOBAHHOCTH JIOIIA/ICH HEMATOIaMH — 3aPaKCHHOCTh UMU B TOPHO-JIECHOM
3oHe IOTo-BocTounOoTO AnNTas comocTaBuMa C 3apakKeHHOCTHIO B LleHTpanpbHOM AJTae W 3HAIMMO
BBIIIE, YEM B BBICOKOTOPHOM CTEMHOM 30HE. B TO ke Bpems mokazarenu 31/1y u I/IOy JUTsL JIomIaen
BBICOKOTOPHOU cTenHol 30HbI FOro-BocTtouHoro Anrtas cTaTUCTUYECKU HUXKE, YEM Y KUBOTHBIX Ce-
BepHOTro U lleHTpanbHOro Anrasi. YCTaHOBICHO, YTO YPOBEHb 3apaXKEHHOCTH U CTPYKTYpa T'eJIbMHH-
TOKOMILJIEKCOB JIOIIa/ied B OCHOBHOM OOYCJIOBJICHBI Pa3HOOOpa3veM MPUPOAHO-KIMMATHUSCKUX H
oporpaguuecKux XapakKTepPUCTUK TOPHBIX TEPPUTOPHUH.

KiroueBble c10Ba: reTbMAHTHI TATIEBAPUTENEHOM CHCTEMBI, JIOMIAIN, CTPYKTYpa TeIbMIUHTOKOM-
TUIeKCa, IKCTEHCUBHOCTh U MHTEHCHBHOCTh WHBA3WH, (PU3UKO-TeorpadudecKkre MpOBUHITHH
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The purpose of the study was to investigate the infestation and structural features of the helminth
complexes of horses in the provinces of the Altai Mountains which differ significantly in natural,
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climatic and orographic conditions of the area. Fecal samples from spontaneously helminth-infested
animals of the Central, Northern, Western and South-Eastern Altai Mountains were examined by
ovolarvoscopic methods with the following calculation of occurrence indices (invasion intensity — II,
level of invasion intensity — II_ ), infestation intensity (abundance index — Al, level of abundance
index — Al ) and parasitocomplex index (PI). The results of long-term studies (2019-2023) in-
dicate that parasites of two classes are involved in the formation of the helminth complex of the
digestive system of horses in the Altai Mountains: Nematoda (suborders Strongylata, Ascaridata,
Rhabditata, and Ochycrata) and Cestoda (suborder Anoplocephalata). Strongylates dominate in the
nosological profile of helminthoses in all provinces: the degree of their infestation among animals
and their proportion in the helminth complexes (II = 68.6-93.1%, PI = 86.0-90.5) are significantly
higher than the same indicators for the suborder Ascaridata (Il = 6.2-16.5%, PI = 4.6-8.1) and for
the cestodes of the suborder Anoplocephalata (I1 =2.5-11.8%, PI =2.1-5.8). Against the background
of ubiquitous distribution of the main helminths of the gastrointestinal tract of horses in the condi-
tions of physiographic provinces, differences in the structure of helminth complexes and intensity of
helminth infestation of animals are observed. The level of infestation of horses in the Central Altai
with strongyles is significantly higher relative to the infestation of the animals in the Northern and
Western Altai. The infestation of ungulates of South-Eastern Altai with strongylates (II = 68.6%) and
anoplocephalates (I =2.5%, PI = 2.1) is minimal and, respectively, 1.5 and 2.8—4.7 times lower than
in other provinces. However, there are significant intrazonal differences in the nematode infestation
of horses — their infestation in the mountain-forest zone of the South-Eastern Altai is comparable to
that in the Central Altai and is significantly higher than in the high-mountain steppe zone. At the same
time, the I, and AI_  indices for horses of the high-mountain steppe zone of the South-Eastern
Altai are statistically lower than in the animals of the Northern and Central Altai. It was found that
the level of infection and the structure of helminth complexes of horses are mainly determined by the
diversity of natural-climatic and orographic characteristics of mountainous territories.

Keywords: helminths of the digestive system, horses, structure of helminthocomplex, extensive-
ness and intensity of infestation, physico-geographical provinces
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INTRODUCTION

The natural climatic conditions of the Gor-
no-Altai region are favorable for the develop-
ment of horse herd farming. Nevertheless, par-
asitic infestations, including gastrointestinal
helminthic diseases, are the factors limiting the
increase in the number and productivity of ani-
mals.

Gastrointestinal helminths in horses are char-
acterized by a significant diversity of species and
are the most common and significant multicel-
lular parasites of horses worldwide®? [1-6]. In
the populations of whole-hoofed animals, com-
plex mixed invasions caused by the parasitism
of helminth agents manifest as diarrhea, colic,
decreased performance, and in some cases, can
lead to a lethal outcome?® *[7].

The issues of epizootiology of invasive dis-
eases in horses have been discussed in many
works, but most of the research has only con-
sidered individual species or groups of parasites
and used data from the western part of Russia™
6[8—10]. Publications on this issue based on the
materials from the Siberian region are limited,
and the helminthiases prevalent in this territory,
including the Gorno-Altai region, are insuffi-
ciently studied’ [11.

The purpose of the study is to characterize
the infection and structural features of horse hel-
minth complexes in the Gorno-Altai provinces,
which significantly differ from each other in nat-
ural-climatic and orographic conditions.

MATERIAL AND METHODS

The study was conducted in 2019-2023 in the
farms of nine administrative districts located in
four physiographic provinces of the Gorno-Altai
region: Northern (Maiminsky, Choisky districts,
part of Shebalinsky district), Central (Chemal-
sky, Ust-Koksinsky, Ongudaisky, Shebalinsky
districts), Western (western part of Ust-Kansky
district and Charishsky district of the Altai Ter-
ritory), and Southeastern Altai (Kosh-Agachsky,
Ulagansky districts).

Fecal samples obtained from spontaneous-
ly helminth-infected horses were examined
using classical parasitological methods - hel-
minthocoproscopic according to Fiilleborn and
helminthocopro-larvoscopy according to Ber-
man-Orlov. Differential diagnosis of nematodes
was carried out taking into account the morpho-
metric features of eggs and invasive larvae (third
stage). Identification of tapeworms was based on
the size of eggs and characteristics of the pear-
shaped apparatus® ?[12]. In total, 1963 samples
of biomaterial were studied, including 1053 and
910 samples by coproovoscopy and copro-lar-
voscopy methods, respectively.

The structural features of the gastrointestinal
helminth complexes of whole-hoofed animals
from different natural-geographical provinces
of the Gorno-Altai were determined using the
parasite complex index (PCI), reflecting the im-
portance of the species, genus, or other taxon in
the helminthological profile of animals'®. When

'Hinney B., Wirtherle N.C., Kyule M., Miethe N., Zessin K.H., Clausen P.H. Prevalence of helminths in horses in the state of Brandenburg,

Germany // Parasitology Research, 2011, vol. 108, N 5, pp. 1083—-1091.

*Matto T.N., Bharkad G.P.,, Bhat S.A. Prevalence of gastrointestinal helminth parasites of equids from organized farms of Mumbai and Pune //

Parasitic Diseases, 2015, vol. 39, pp. 179-185.

3Lyons E.T., Drudge J.H., Tolliver S.C. Larval cyathostomiasis / Veterinary Clinics of North America: Equine Practice, 2000, vol. 16, N 3, pp.

501-513.

*Mair TS., Sutton D.G., Love S. Caecocaecal and caecocolic intussusceptions associated with larval cyathostominosis in four young horses //

Equine Veterinary Journal, 2000, vol. 32, pp. 77-80.

SKanokova A.S., Mashukov A.V., Isakov R.L., Dzodzaeva A.H., Chapaev M.B., Shkhagapsoeva A.M. Helminths of horses of the Kabardino-Balkar

Republic // Russian Journal of Parasitology, 2008, N 2, pp. 48-51.

’Khasanova R.I. Distribution of parascaridosis of horses under different housing technologies in the East Caucasus / Russian Journal of

Parasitology, 2013, N 4, pp. 59-61.

"Ponamarev N.M. Timing of development of larvae strongylates of horses in the external environment in the Altai // Theory and practice of

parasitic disease control, 2005, Issue 6, pp. 285-287.

8Kapustin V.F. Atlas of the most common helminths of farm animals, Moscow: Selkhozgiz, 1953, 140 p.

°Cernea M., Madeira de Carvalho L.M., Cozma V., Raileanu S., Cristina L., Silberg R. Atlas of Diagnosis of Equine Strongylidosis, Cluj-Napoca,

2008, pp. 71-109.

"Marchenko V.A., Efremova E.A., Vasilieva E.A. Structure of helminthocenosis of cattle in the Altai Mountains // Russian Journal of Parasitology,

2008, N 3, pp. 18-23.
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calculating the PCI, only parasites that are most
common and pathogenic for horses, as well as
reliably identifiable based on the morphometric
features of their propagative forms - eggs or in-
vasive larvae, were considered.

The assessment of animal infection with hel-
minths was carried out based on the results of
coprological studies and the calculation of the
following indicators:

1) extensiveness of invasion (EI, %) — the
proportion of infected animals among those ex-
amined;

2) intensity of invasion (I, eggs/g, larvae/g) —
the average number of eggs/larvae per one in-
fested animal in 1g of feces;

3) abundance index (Al, eggs/g, larvae/g) —
the average number of eggs/larvae per one ex-
amined animal in 1g of feces;

4) level of invasion intensity (II,_ , %) — the
average value of II indicators in samples (tests);

5) level of abundance index (AI_, Al__,
eggs/g, larvae/g) — the average value of Al indi-
cators in the samples.

The significance of differences in the infec-
tion of animals was established by comparing
the values of I and II,_  with the calculation
of the Mann-Whitney U-test.

RESULTS AND DISCUSSION

In the territory of the Gorno-Altai, gastroin-
testinal helminthiases in horses are widespread
and occur in the form of mixed infections (see
Tables 1, 2). Formation of the gastrointestinal
helminth complex in horses involves parasites
from the classes Nematoda and Cestoda, in-
cluding five suborders - Strongylata, Ascaridata,
Rabditata, Oxiurata, and Anoplocephalata (Ces-
toda, Cyclophyllidea). Due to the fact that a spe-
cific method for diagnosing oxiurates was not
used in the study, the indicators of their infection
have a random character and are not reflected in
the subsequent analysis. Ascaridates are repre-
sented by a single species, Parascaris equorum,

which is widespread. Nematodes of the suborder
Rhabditata (Schitwood, 1933) — Strongyloides
westeri —were found in horses in the Central and
Western Altai. The community of nematodes of
the suborder Strongylata, family Strongylidae, is
characterized by significant taxonomic diversi-
ty and includes representatives of the subfamily
Strongylinae, including nematodes of the genera
Strongylus, Craterostomum, Triodentophorus,
Oesophagodontus, as well as strongylates of the
subfamily Cyathostominae (Trichonematidae),
including Gyalocephalus, Poteriostomum. In
addition, in the examined fecal samples, larvae
of strongylates from the family Trichostrongyli-
dae were identified as Trichostrongylus axei. Ac-
cording to literature data, trichostrongylosis in
horses is widespread' 12 [13, 14], but it is regis-
tered in the Gorno-Altai region for the first time.
The infestation of horses with trichostrongylids
in the Central, Northern, and Southeastern Altai
is low, at 9.8%, 4.1%, and 27.6%, respectively.
In the literature, there is also no mention of the
distribution of triodontophores, esophagodonts,
craterostomes, gyalocephals, and poteriostomes
in the region.

It has been found that in all the provinces,
representatives of the class Nematoda with slight
zonal variability of the PI indicators (94.1-97.9)
dominate in the helminth complexes of horses.
Among nematodes, parasites of the suborder
Strongylata prevail. The infection of animals
with them and their share in helminth complex-
es not only in the republic (II = 86.8-86.9%,
PI = 87) but also in all physiographic provinces
of Altai (I = 68.6-93.1%, PI = 86.0-90.5) sig-
nificantly exceed these indicators for the sub-
order Ascaridata (Il = 13.2%, PI = 7.8 and I =
6.2-16.5%, P1=4.6-8.1) and for cestodes of the
suborder Anoplocephalata (Il = 8.8%, PI = 5.2
and II = 2.5-11.8%, PI = 2.1-5.8).

The core of the gastrointestinal helminth
complexes consists of cyathostomins, character-
ized by maximum indicators of horse infestation

"Rehbein S., Visser M., Winter R. Prevalence, intensity and seasonality of gastrointestinal parasites in abattoir horses in Germany // Parasitology

Research, 2013, vol. 112, N 1, pp. 407-413.

2Skryabin K 1., Shikhobalova N.P.,, Schultz R.S. Fundamentals of nematodology. Trichostrongylidae of animals and man. Moscow, 1954, vol. 3,

pp. 43-55.
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and maximum PI values (see Tables 1, 3). At the
same time, lower indicators characterize the rep-
resentatives of strongylins of the genus Strongy-
lus — Strongylus (Alfortia) edentatus, Strongylus
equinus, with minimum values for Strongylus
(Delafondia) vulgaris: 11 =4.5-16.3%, P1 =3.7—
8.0 (see Tables 2, 3).

The data obtained by us are consistent with
the results of many researchers who note that the
distribution of strongyles of the family Strongyl-
idae ("large strongyles"), especially representa-
tives of the genus Strongylus spp., and the infes-
tation of horses with them are significantly low-
er. Currently, cyathostomins, on the contrary, are
considered the main agents of equine helminthi-
ases and are widespread worldwide'>'3.

Significant species diversity of strongylates,
their ability to complete their life cycle without
the involvement of an intermediate host, and the
resistance of their propagative forms to adverse
environmental factors explain the widespread
distribution of the representatives of this subor-
der and the maximum indicators of animal infes-
tation by them.

Regarding tapeworms, based on the morpho-
metric characteristics of their eggs, they were
classified into two species: Anoplocephala per-
foliata, which is widespread, and Paranoplo-
cephala mamillana, which was registered only
in the Central and Northern Altai in one and two
samples, respectively. Such results are consistent
with the data of other researchers confirming the
dominant position of Anoplocephala perfoliata
among tapeworms (see footnote 15).

In the provinces with differing natural-cli-
matic and orographic conditions, quantitative in-
dicators of infestation by major helminth species
are not identical.

The conditions in the Central Altai, where
horse breeding is more developed and 49.1%
of the total horse population of the republic is
concentrated'®, are the most favorable for the life
cycle of helminths. In this province, extensive
areas of mid-mountain landscapes with modifi-
cations of steppe, forest, and meadow landscapes
are presented, characterized by rich botanical
composition of grass and snow-poor pastures.
In this territory, the infestation of animals with

Ta6a. 1. MHBa3upoBaHHOCTH JOLIACH B IPOBUHUHUAX AJTAasi reIbMUHTAMU JKE€TYI0YHO-KUIIECUHOTO

TpakTa (OBOCKOTIHSI)

Table 1. Infestation of horses in the Altai provinces by gastrointestinal helminths (ovoscopy)

, 1, % H..% | Al
Province Al e/g N e Y
Total ST PAR ANOPL ST
Central Altai,
n=491 933+1,1|93,1+1,1 [16,5+1,6(11,8+1,4|562,8+35,1[19]| 89,6+4,9 | 503,2+74,3
Northern Altai,
n=312 93,6+43|926+1,5 [12,5+1,9| 7,1 £1,5 | 311,2+29,8 | 15| 92,4+3,3 | 328,2+57,1
Western Altai,
n=129 78,9+4,0| 787+4,1 | 62+2,1 | 7,8+£2,3 [202,9+40,7| 7 | 854+6,8 [299,9+ 1384
South-Eastern Altai,
n=121 68,6+42| 68,6+42 |91+26|25+1,4|5652+102 |8 | 73,2+9,1 |429,6+218,2
Republic of Altai,
n=1053 87,5+1,0| 86,9+1,0 [13,2+1,0| 8,8+0,9 [422,3+228|49| 83,3+6,9 |410,6=+186,1

Note. N — number of samples; n — number of tests; ST — helminths of the suborder Strongylata; PAR —Parascaris equorum

nematodes; ANOPL — cestodes of the suborder Anoplocephalata.

BTraversa D., Milillo P, Barnes H., von Samson-Himmelstjerna G., Schurmann S., Demeler J., Otranto D., Lia R.P, Perrucci S., Frangipane
di Regalbono A., Beraldo P., Amodie D., Rohn K., Cobb R., Boeckh A. Distribution and species-specific occurrence of cyathostomins (Nematoda,
Strongylida) in naturally infected horses from Italy, United Kingdom and Germany // Veterinary Parasitology, 2010, vol. 168, pp. 84-92.

“Shakarboev E.B., Azimov D.A., Golovanov VI, Kuznetsov D.N., Urymbetov A.A., Kaniyazov A.J. Helminths of horses in Uzbekistan //

Veterinary Medicine, 2017, N 5, pp. 29-32.

“Ryu S.H., Bak U.B., Kim J.G., Yoon H.J., Seo H.S., Kim J.T, Park J.Y., Lee C.W. Cecal rupture by Anoplocephala perfoliata infection in a
thoroughbred horse in Seoul Race Park, South Korea // Journal of Veterinary Science, 2001, vol. 3 (2), pp. 189-193.

1eStatistical Yearbook of the Altai Republic. Gorno-Altaisk, 2016, 41 p.
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Taoa. 2. I/IHBaBI/IpOBaHHOCTB nomaneﬁ B MIPOBUHIUAX Anras CTPOHTHUIIATAMHU KCITYTJOYHO-KHUIIICYHOTO

TpaKTa (JISPBOCKOMHS)

Table 2. Infestation of horses in the Altai provinces by gastrointestinal strongyles (larvoscopy)

11, %
Province Cyatho- Strongylinae ALVg | N | % | Al Ve
Total .
sto-minae
St. equin. | St. edent. St. vul.
Central Altai,
n=417 949+1,1193,0+1,2(33,8+23[31,9+23|163+1,8[155+1,9(18(89,9+4,2|14,7+3,5
Northern Altai,
n=255 85,1 +£22(84,7+£2,3(24,7+2,71200+2,5| 6,7+1,6 | 9,4+1,2 [14|85,0£7,0|10,6+2,6
Western Altai,
n=127 74,8 +3,8174,8+3,8|18,1+3,4(189+3,5| 8,725 |42+0,6 |7 |781+£9,7|3,7+1,1
South-Eastern
Altai, n =111 73,8+4,2169,4+4,4(234+4,0(13,5+3,3| 45+1,9 [109+49| 8 |754+£8,1|12,1+5,4
Republic of Altai,
n=910 86,8+ 1,11853+1,2(27,8+1,5(245+1,4|10,2+1,0/10,5+0,8|47|82,2+1,1{10,3+2,3

Note. N — number of samples; n — number of tests; types:
vul. — Strongylus vulgaris.

St. equin. — Strongylus equinus, St. edent. — Strongylus edentatus, St.

Ta6a. 3. Crpykrypa reJIbMHHTOKOMILIEKCA JIOMIAIeH B IPOBUHIIUSX AJITas (JITPBOCKOIIHS)

Table 3. Structure of the helminth complex of horses in the Altai provinces (larvoscopy)

PI
Province Cyatost. St. equin. St. edent. St. vul. PAR ANOPL
Central Altai, n =417 45,7 16,6 15,7 8,0 8,1 5,8
Northern Altai, n =255 54,4 15,9 12,8 4,3 8,0 4,6
Western Altai, n =127 55,6 13,5 14,1 6,5 4,6 5,7
South-Eastern Altai, n =111 56,7 19,1 11,0 3,7 7,4 2,1
Republic of Altai, n =910 50,2 16,4 14,4 6,0 7,8 5,2
Note. n — number of samples; strongyles: Cyatost. — subfamily Cyathostominae, St. equin. — Strongylus equinus,

St. edent. — Strongylus edentatus, St. vul. — Strongylus vulgaris; PAR — nematodes Parascaris equorum; ANOPL — cestodes of the

suborder Anoplocephalata.

strongyles, according to ova-larval research, is
the highest — 93.1% and 94.9%, and the indica-
tors of the abundance index (Al) and Al are
also the highest — 562.8 eggs/gram, 15.5 larvae/
gram, and 503.2 eggs/gram, 14.7 larvae/gram
(see Tables 1, 2). Horses in this province are
more infected with Parascaris (Il = 16.5%, PI =
8.1) and cestodes of the suborder Anoploceph-
alata (I = 11.8%, PI = 5.8) than in other areas
(see Tables 1, 3).

The infestation of equids with intestinal nem-
atodes as a whole, including strongyles (93.6%
and 85.1%) and ascarids (Il = 12.5%, PI = 8.0),
in the horse farms of the Northern Altai does not
significantly differ from the level of infestation

in the Central Altai. However, the Al and AI_
indicators for nematodes of the suborder Stron-
gylata are 1.5-1.8 times lower —311.2 and 328.1
eggs/gram, respectively. The infestation with
Anoplocephalidae is also almost 2 times lower
here (Il = 7.1%), and the share of cestodes in the
helminth complex structure is 4.6.

In the Western Altai, the infestation of animals
with ascarids, anoplocephalids, and strongyles
was 6.2 (PI = 4.6), 7.8 (PI = 5.7), and 74.8%,
respectively. The degree of infestation of hors-
es with nematodes of the suborder Strongyla-
ta (Al = 202.9 eggs/gram, Al = 299.9 eggs/
gram) in this territory is 3.0 and 1.5 times lower
than in the Central and Northern Altai. The re-
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sults of ova-larval research are supported by lar-
valscopy data (see Table 2), which also indicate
significant differences in the intensity of infes-
tation of the horse population in the provinces.

The most pronounced changes in the struc-
tural-functional characteristics of helminth com-
plexes are recorded in horses in the Southeast-
ern Altai. In this area, the infestation of animals
with strongyles and anoplocephalids is minimal
compared to other provinces. The infestation
of equines with intestinal nematodes, including
strongyles, is 68.6 and 73.8%, and with tape-
worms (Cestoda) —2.5% (PI=2.1), which is 1.5
and 2.8-4.7 times lower, respectively, than in
other provinces (see Tables 1-3).

According to the results of ova-larval re-
search, on the territory of the Southeastern Altai,
despite lower extensiveness of equid infestation
with strongyles, the intensity of infestation (Al-
eve) 18 429.6 eggs/gram and 12.1 larvae/gram,
which is comparable to similar indicators of
animal infestation in the Central Altai — 503.2
eggs/gram and 10.6 larvae/gram. This fact is
explained by the non-uniform intra-zonal dis-
tribution of strongyles, which is due to signif-
icant natural-climatic differences in the territo-
ry, where all natural zones from high-mountain
forests and meadow landscapes to semi-deserts
and tundra are represented. The infestation of
one-toed ungulates in the mountain-steppe zone
with nematodes of the suborder Strongylata (II
= 62.4%, Al = 144.1 eggs/gram and II = 66.2%,
Al = 4.7 larvae/gram) is 1.3 and 4.0-6.3 times
lower than in animals in the mountain-forest
zone (II = 83.3%, Al = 903.6 eggs/gram and EI
= 89.2%, Al = 18.6 larvae/gram).

At the same time, the values of II and PI are
comparable to Il and AI_  values, which
confirm our conclusions about the influence of
the diversity of natural-climatic conditions with-
in the highest-altitude province of Altai on the
infestation of animals by helminths. Unlike oth-
er provinces, Southeastern Altai shows a wide
range of infestation values in the samples (ova
microscopy: II =40.0-100.0%, Al = 7.4-1758.5
eggs/gram; larval microscopy: I1=45.0-100.0%,
Al =0.6-44.5 larvae/gram). Furthermore, in this
province, all indicators of infestation of animals
by nematodes of the suborder Strongylata in the

mountain-forest zone (valleys of the Argut and
Chulushman rivers) are significantly and signifi-
cantly higher than in the high-mountain steppe
zone. At the same time, the level of extensiveness
of infestation (EI ) and the level of intensity of
infestation (II,_ ) of horses in the high-mountain
steppe zone of Southeastern Altai are statistical-
ly lower than in the animals from Northern and
Central Altai (see Table 4).

It has also been found that in the structure of
the helminth complexes of horses in the high-
land steppes and highland forests of Southeast-
ern Altai, despite the clear dominance of cyatho-
stomes with PI of 58.3 (I = 59.5%) and 56.9
(II = 89.2%), subdominants are Parascaris (PI
= 11.6, EI = 11.8%) and Trichostrongylus (PI =
13.8, 11 = 21.6%).

In contrast to other provinces, where the struc-
ture of the whole-hoofed animals helminth com-
plex has a ratio of 16.2-20.7: 1.0-1.7: 1.0-1.2
for strongyles, ascarids, and anoplocephalids, in
Southeastern Altai, the proportion of strongyles
and Parascaris is significantly higher, resulting
in the following ratio — 46.6: 3.5: 1.0.

The low values of PI (2.1) and infestation
(2.5%) by anoplocephalids in horses in the
high-mountain territories of Southeastern Altai,
characterized by the lowest heat supply and low
precipitation levels compared to other physio-
graphic provinces of the region, are most likely
determined by the low population density of ori-
batid mites - intermediate hosts of cestodes.

Overall, there are no significant differences
in the extensiveness of infestation between the
provinces of the Altai Mountains according to
ova microscopy. However, the level of abun-
dance of helminth eggs in the samples obtained
from horses in Central Altai is significantly
higher than in animals living in Northern and
Western Altai (see Table 5). Additionally, it is
established that the results of larval microsco-
py are comparable to ova microscopy data (see
Table 5).

We have also not recorded significant differ-
ences in the values of Elu in horses from dif-
ferent provinces. However, the indicators of the
abundance of helminth larvae and eggs in the
samples from equids of Central Altai are signifi-
cantly higher than in samples from animals in
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Taoua. 4. JlocTtoBepHOCTH pa3inuuil MoKazaTenel ypoBHA 3apaxkeHHoCTH Jommaaeil FOro-Boctounoro
AuTast KMUIEYHBIMU CTPOHTUIIATaMu 10 U-kputepuio Manna—Yurau (U, /U ), OBOJISPBOCKOIIHUS

KpH’

Table 4. Reliability of differences in the level of infestation of horses in the South-Eastern Altai by

intestinal strongyles according to the Mann—Whitney U-test (Uemp/ U

), ovolarvoscopy

crit

n Ovoscopy Larvoscopy
Natura] zone IIle:vel’ % crit Allevel crit IIlevel’ % crit Allevel crit
Mountain-forest (middle mountains
. ( . ) | 3 100,0 01" 928,8 23" 100,0 01" 244 13"
Mountain-steppe (highlands) 41 57,1 186,5 60,7 4,6

Note. *p <0,05; **p <0,01; n — the number of samples.

Taoa. 5. JlocroBepHOCTH pa3nuuuil mokazaTeneil ypoBHs 3apak€HHOCTH JIOIA e KUIIEUHBIMU CTPOH-

rusitamu o U-kpureputo Manna—Yutau (U /U )

OMIT KpHUT

Table 5. Reliability of differences in the levels of infestation of horses with intestinal strongylates

according to the Mann—Whitney U-test (U__ /U .)

emp  crit

. Northern Altai Central Altai Western Altai South-Eastern Altai
Province
n=15 n=19 n="17 n=_8
Ovoscopy
Northern Altai 0 141/94 37/28 35/33
Central Altai 94/94* 0 39/37 49/44
Western Altai 40/28 36/37" 0 23/13
South-Eastern Altai 48/33 60/44 25/13 0
Larvoscopy
Northern Altai 0 122/82 39/26 41/31
Central Altai 110/82 0 49/35 49/30
Western Altai 31/35* 0 24/13
South-Eastern Altai 61/41 22/13 0

Note. *p < 0.05; n — number of samples; data above zero row — level of invasion extensiveness; data below zero row — level of

abundance of helminth eggs (ovoscopy) and larvae (larvoscopy).

Western Altai (see Table 5).

On the territory of the Altai Mountains, par-
asitic infestations of horses occur in the form of
mixed infestations. At the same time, the mosaic
of ecological conditions in the mountainous re-
gion determines the structural features of the no-
sological profile of animal helminthiases and the
degree of infestation by helminths in individual
provinces.

CONCLUSION

In the structure of the helminth complexes
of the digestive system of horses in different
physiographic provinces of the Altai Moun-
tains, strongyles dominate. The infestation of
animals with strongyles (II = 68.6-94.9%, Al_,
= 299.9-503.2 eggs/gram) and their proportion
in helminth complexes (PI = 86.0-90.5) signifi-
cantly exceed the corresponding indicators for

the nematodes of the suborder Ascaridata (II =
6.2-16.5%, P1=4.6-8.1) and cestodes of the sub-
order Anoplocephalata (II =2.5-11.8%, P =2.1-
5.8). Equine infestations are widespread, but dif-
ferences in the intensity of animal infestation by
helminths of individual taxonomic groups and in
the structure of helminth complexes are record-
ed within provinces, with the most pronounced
differences observed in horses from Southeast-
ern Altai. Here, the infestation of horses with
strongyles (68.6%) and anoplocephalids (2.5%)
is 1.5 and 2.8-4.7 times lower than in other prov-
inces, but the intensity of infestation with stron-
gyles is maximal (Al = 565.3 eggs/gram, Al
=429.6 eggs/gram), which is due to intra-zonal
differences in the ecological conditions of the

highlands.
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