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EIMERIA-STRONGYLOID INVASION IN SHEEP
IN THE FOOTHILL ZONE OF THE TURKESTAN REGION

Resume. The article presents materials on eimeria-strongyloid invasions of sheep of the Turkestan region.
The composition of the parasitocenosis in sheep in the foothill zone of the Turkestan region consists of
five species of Eimeria: Eimeria faurei, E. intracata, E. ovina, E. ovinoidalis, E. parva and one species
of strongyloides: Strongyloides papillosus. Eimeria and strongyloides in animals are found in the form of
moneywise, and in the form of extenuate. The infestation of sheep with Eimeria, strongyloid and eimeria-
strongyloid invasions depends on the age and season of the year.
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'.H.ACAHOBA, 'A.K.YBANOYNIAEBA, 2A.M.EAGALLEB,
3A.C.KOXXAMXXAPOBA.

"MexdyHapoOHbIl KazaxCcKo-mypeukul yHusepcumem UmMeHU
Axmeda Sccasu, TypkecmaH, KazaxcmaH

2Kazaxckull HayuoHarbHbIlU nedazoaudeckull yHusepcumem umeHu
Abas, Anmamsl, KasaxcmaH

’Kasaxckuli HayuoHanbHbIl MeQuUyUHCKUl yHU8epcumem UmMeHu
C.[4.AcpeHdusiposa Animamsi, KazaxcmaH

3MMEPUWAHO-CTPOHIMIOUOHAS UHBA3USA Y OBEL|
B NPEQTOPHOW 30HE TYPKECTAHCKOW OBIACTU

Pe3tome. B cTtaTtbe npeactaBneHbl Matepuansl N0 3MMepUnHoO-CT-
POHrMnongHbIM nHBa3nsaM oeel, TypkecTaHckon obnactu. Coctas
napasuToLeHo3a y OBeL, B FOpPHON 30He TypkecTaHckon obnacTtu coc-
TOWT 13 NATK BUAOB anmepmi: Eimeria faurei, E. intricata, E. ovina, E.
ovinoidalis, E. parva n ogHoro Buga ctpoHrunougos: Strongyloides
papillosus. OriMepuin 1 CTPOHTUMONAbI B OPraHn3mMe XMBOTHbIX BCT-
pevaroTcs Kak B BUAE MOHOWHBA3WN, Tak U B BUAE MUKCTUHBA3WA.
3apaXeHHOCTb OBeL, INMepPUAMU, CTPOHTUAOMAAMU U SUMEPUINHO-
CTPOHMMNOUAHBIMU MHBA3UAMU 3aBUCSAT OT BO3pacTa M ce3oHa roga.
KnroueBble cnoBa: snmepuii, CTPOHIMAOWAbI, CMELLIaHHas UHBa-
3us1, oBLA, NpearopHas 3oHa, TypkecTaHckas obnacTb.

'H.ACAHOBA, 'A.K.YEAUOYIIAEBA, 2A.M.EABALLEB,
3A.C.KOXXAMXXAPOBA

"TAxmem Scayu ambiHOarbl XanbiKapasbiK Ka3ak-mypik
yHusepcumemi, TypkicmaH, KazaxcmaH

2Abali ambiHOarbl Kasak yimmbiK nedazoeukarblK yHU8epcumemi,
Anmamel, KazaxcmaH

3C.2K. AcpeHdusipos ambiHOarbl Kasak ¥Ynmmbik meduyuHa
yHusepcumemi, Anmamsl, KasaxcmaH

TYPKICTAH OBJ1bICbIHbIH TAY BEKTEPIHAET
AUMAFbIHOA KOUNAPObIH
3MMEPUWUNI-CTPOHIMNOUATI UHBA3UACHI

Tynin. Makanaga TypkicTaH o6nbICbl KOMNapbIHbIH, 3MEpUsAnbI-
CTPOHIUMOMATBLI UHBA3UsIChl GoNbIHLIA MaTepuangap YCblHbINFaH.
TypkicTaH 0BnbICbIHbIH, KOVMapbiHAA Napa3nToLEHO3 Kypambl 6ec
Typni avimepuagaH: Eimeria faurei, E. intricata, E. ovina, E. ovinoi-
dalis, E. parva xaHe 6ip Typgeri cTpoHrunonaraH: Strongyloides
papillosus Typagbl. Snmepusinap MeH CTPOHMMNOMATAP XaHyaprap
opraHu3miHge Xeke TypAe Oe XXaHe apanac uHBasus TypiHae ge
kesgecepi. KonnapablH aiMepusiMeH, CTPOHIMMOUATAPMEH XaHe
Kypamaac nHBasusiMeH 3apapnaHybl xaHyapnapablH XacblHa XeHe
XbIN MesriniHe 6annaHbICTbI.

Tyningi cespmep: snmepun, CTpoHrnnonarap, apanac nHeasus,
Kou, Tay 6ekTepi animarbl, TypKicTaH OObINbIChI.
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Introduction. Of all the regions of Kazakhstan, the Turke-
stan region is one of the first places in terms of the num-
ber of sheep. Currently, there are more than 4.1 mil-
lion sheep in the region. Animal husbandry, in particular
sheep farming, plays a leading role among other sectors
of the economy. Consequently, a large share in the econ-
omy of the region is occupied by products obtained from
sheep. Protozoa and helminthiasis are one of the limit-
ing factors that prevent obtaining maximum productivi-
ty from sheep farming. Compared to the death of sheep
from various causes, parasitosis accounts for 15-20 %,
and of the losses from all infectious diseases, invasive
and infectious, parasitosis accounts for 80-90 %. In Ka-
zakhstan, until recently, eimeriosis [1, 2] and strongylio-
dosis [3] of sheep are considered and studied separately.
At the same time, the authors took into account the influ-
ence of parasites on the host body only on any one tax-
onomic group. However, in production conditions, patho-
gens of invasive diseases in animals in most cases para-
sitize in a mixed form [4] and cause associative diseases
that occur in a more severe form and cause great eco-
nomic damage [5]. Studies on the study of parasitoceno-
sis and associative diseases of sheep caused by eime-
ria, strongyloids have not been conducted in Kazakh-
stan. The species composition of the joints of the par-
asitocenosis has not been established. The distribution
and seasonal-age dynamics of parasite infestation in an-
imals with combined infestations in various combinations
have not been studied.

Materials and methods of research. The collection of
material in the foothill zone of the Turkestan region was
carried out in 2008-2019 from 360 sheep in the peas-
ant farm «Namazgoy» of the rural county of Zhana lkan
of the Turkestan district. In Vivo parasitological studies
of sheep were carried out according to the method of
O.Berkinbay [6]. Fecal samples (3 g) were taken from
the rectum of the same animals. The feces were placed
in paper bags and treated on site, or placed in penicillin
vials and preserved with a 2.5 % solution of potassium
bicarbonate for further processing in the university labo-
ratory. The feces were thoroughly rubbed in a porcelain
cup with 15-20 ml of water. The suspension was filtered
through a metal sieve or cheesecloth and centrifuged for
5 minutes at 1000-1500 revolutions per minute. Then the
top layer of the liquid was drained, and solutions of zinc
chloride or lead nitric acid with a specific gravity of 1.598
and 1,500, respectively, were added to the sediment.
The precipitate was thoroughly mixed and centrifuged
again for 1 minute at 1000 rpm. Then the top film was re-
moved from the liquid with a wire loop, applied to a slide,
drops of distilled water were added, covered with a cover
glass and microscoped. The species identity of Eimeria
was determined on the basis of morphological features
of oocysts (shape, size, color, thickness and structure of
the shell, the presence of micropile, polar cap, residu-
al body and light-refractive bodies), sporocysts (shape,
size, presence of residual body and stid bodies), sporo-

zoites (shape, size, presence of light-refractive bodies)
and the time of sporulation of oocysts. At the same time,
the data of S.K.Svanbaev [6] and O.Berkinbay [7] were
also taken into account. When determining the eggs of
strongyloids, the shape, size, color, thickness and struc-
ture of the shells were taken into account; corks at the
poles, crushing balls or larvae in the center of nematodes.
Main results of research papers. Eimeria and strongy-
loids in the body of animals were found both in the form
of monoinvasia and in the form of mixed infestations.
Next, the exposed material, initially shared the invasions,
monoinvasia, then mixed infestations. General infection
of sheep with Eimeria. When examining 360 sheep, 155
(43.1 %) were infected with eimeria (table 1), in which
five eimeria species were identified: Eimeria faurei, E. in-
tracata, E. ovina, E. ovinoidalis, and E. parva.Our stud-
ies have shown that the overall infection of sheep with
eimeria depends on age. Young animals are more in-
fected than adult animals. High rates of extensiveness
(54.2 %) and intensity (11.4 oocysts) of invasion in an-
imals were recorded at the age of less than 1 year (ta-
ble 2). However, as the sheep age, their infestation de-
creases. Young animals under the age of 2 years are in-
fected by 41.7 %, with 11 4.0 oocysts, sheep older than
two years - 33.3 %, with 11 2.7 oocysts.

The total infection of sheep with eimeria also depends
on the season of the year (table 2). The infection of ani-
mals in winter is 41.1 % with Il 9.0 oocysts, in spring -
34.4 % with Il 10.6 oocysts, in summer - 47.8 % with Il
3.0 oocysts, in autumn - 48.9 % with 1l 5.8 oocysts, that
is, increased El is observed in winter, summer and au-
tumn, and Il —in spring. In young animals up to a year in
all seasons of the year, the El is increased: in autumn
and winter it is 56.7 %, in summer - 50.0 %, in spring -
53.3 %. High Il is observed in the spring: 18.3 oocysts,
low-in the summer - 2.3 oocysts. In young animals up to
two years of age, low El is observed in spring 33.3 % with
II 2.3 oocysts, in autumn (40.0 % with 1l 4.3 oocysts) and
in summer (43.3 % with Il 4.8 oocysts), and in winter it
increases slightly (50.0 % with Il 4.1 oocysts). In adult
animals, the lowest infection rate is observed in winter
and spring (16.7 % each with Il 2.0-2.6 oocysts), then in
summer and autumn it increases to 50.0 % with Il 2.3-
3.4 oocysts. Our data are consistent with those of a num-
ber of other researchers [8-10]. The infection of sheep
with monenvasia ameriam. In the study of 360 sheep,
71 (19.7 %) eimeria were infected with monoinvasias (ta-
ble 1) with an Il of 7.2 oocysts. The infection of sheep
with monoinvasia eimeria depends on the age. Young
animals are more infected than adult animals. Increased
rates of extensiveness (26.7 %) and intensity (12.6 oo-
cysts) of invasion in animals were recorded at the age of
less than 1 year (table 2). However, as the sheep age,
their infestation decreases. Young animals under the age
of 2 years are infected by 15.8 %, with Il 3.1 oocysts,
sheep older than two years — 66.7 %, with Il 2.4 oocysts.
The infection of sheep with monenvasia eimeria depends
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on the season of the year. The infection rate of animals
in winter and autumn is 14.4 % for Il 7.1-6.8 oocysts, in
spring - 17.8 % for Il 15.6 oocysts, in summer - 32.2 %
for Il 2.7 oocysts, that is, high El is observed in summer,
and Al-in spring. In young animals up to a year, increased
El is observed in spring and summer (36.7 % each) and
Il (18.3 oocysts) - in winter, then this indicator decreas-
es in autumn to 20.0 % with 1l 11.7 oocysts, in winter -
13.3 % with 1l 18.3 oocysts. In young animals up to two
years old in all seasons of the year, El (10.0-23.3 %) and
Il (2.2-4.3 oocysts) are low. In adult animals, the lowest
infection rate is observed in the spring (3.3 % with I 3.3

oocysts), the highest-in the summer (36.7 % with 11 2.4
oocysts). General infection of sheep with strongyloids.
When examining 360 sheep, 136 (37.8 %) eggs were in-
fected with strongyloids (table 1) with an Il of 7.1 eggs,
in which one strongyloid species was identified: Strongy-
loides papillosus. The infection of sheep with strongy-
loids depends on the age. Young animals are less infect-
ed than adult animals. High rates of extensiveness (42.5-
40.8 %) and intensity (11.6-3.8 eggs) of invasion were
recorded in animals older than two years (table 2). Ani-
mals under a year old are infected by 30.0 %, with an Il
of 5.3 eggs. The infection of sheep with strongyloids al-

Table 1 - Eimeria, strongyloid, and eimeria-strongyloid infestations in sheep of the foothill zone

Number I
Types of invasions of shee pErmlder o El i i
yp Y infected sheep in absolute the ratio of

examined numbers parasites
General infection with eimeria 360 155 43,1 6,8 0
Monenvasia eimeria 360 71 19,7 7,2 0
General infection with strongyloids 360 136 37,8 71 0
Monenvasia strongyloids 360 51 14,2 6,3 0
Mixed eimeria-strongyloid invasion 360 85 23,6 6,4:7,6 01:01,2

Table 2 - Infestation of sheep with eimeria, strongyloid and eimeria-strongyloid infestations in the foothill zone, depending on age

Number I
Types of invasions of sheep ; fNumbthOf El in absolute the ratio of
examined | IMected sheep numbers parasites
1 2 3 4 5 6
Young animals under the age of 1 year
General infection with eimeria 120 65 54,2 11,4 0
Monenvasia eimeria 120 32 26,7 12,6 0
General infection with strongyloids 120 36 30 53 0
Monenvasia strongyloids 120 3 2,5 3,3 0
Continuation of table 2

1 2 3 4 5 6

Mixed eimeria-strongyloid invasion 120 88 27,5 10,3:5,5 1,91
Young animals aged from 1 to 2 years
General infection with eimeria 120 50 41,7 4 0
Monenvasia eimeria 120 19 15,8 3,1 0
General infection with strongyloids 120 51 42,5 11,6 0
Monenvasia strongyloids 120 19 15,8 10,9 0
Mixed eimeria-strongyloid invasion 120 32 26,7 4,4:121 01:02,7
Adult sheep

General infection with eimeria 120 40 33,3 2,7 0
Monenvasia eimeria 120 20 16,7 2,4 0
General infection with strongyloids 120 49 40 3,8 0
Monenvasia strongyloids 120 29 24,2 8.5 0
Mixed eimeria-strongyloid invasion 120 20 16,7 3,3:4,1 01:01,2
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so depends on the season of the year. The infection rate
of animals in winter is 48.2 % with Il of 13.3 eggs, in
spring - 37.8 % with Il of 3.3 eggs, in summer - 20.0 %
with Il of 3.4 eggs, in autumn - 51.1 % with Il of 6.3 eggs,
that is, high El is observed in autumn, and Il - in winter.
In young animals up to a year, a low El (16.7 % with an
Il of 3.2-2.6 eggs) is noted in spring and summer, then
this indicator increases and reaches a maximum in win-
ter (46.7 % with an Il of 2.7 eggs). In young animals up
to two years old, the lowest El of strongyloids is observed
in the summer of 26.7 % with an |l of 4.4 eggs, the high-
est - in the winter of 60.0 % with an Il of 25.0 eggs). In
adult animals, the lowest infection rate is observed in
summer (16.7 % with an Il of 2.6 eggs), and the highest
in spring and autumn (63.3 % with an Il of 3.9-4.2 eggs).
Our data are consistent with those of other researchers
[11-13]. The infection of sheep with monenvasia with
strongyloides. In a study of 360 sheep, 51 (14.2 %) stron-
gyloid monoinvasies were infected (table 1) with an Il of
6.3 eggs. The infection of sheep with monenvasia with
strongyloides depends on the age. Young animals are
less infected than adult animals. Low rates of extensive-
ness (2.5 %) and intensity (3.3 eggs) of infestation in an-
imals were recorded at the age of less than 1 year (table
2). However, as the sheep age, their infestation increas-
es. Young animals under the age of 2 years are infected
by 15.8 %, with Il 10.9 eggs, sheep older than two years
- 24.2 %, with Il 3.5 eggs. The infection of sheep with
monoinvasia strongyloids also depends on the season
of the year. The infection rate of animals in winter is 15.6
% with 1l of 11.8 eggs, in spring - 21.1 % with 1l of 3.1
eggs, in summer - 3.3 % with Il of 4.2 eggs, in autumn -
16.7 % with 1l of 5.5 eggs, that is, low El is observed in
summer. Monoinvasia in different sex and age groups of
animals is not always recorded. In young animals up to
a year, parasites are found in winter, summer and au-
tumn (3.3 % each with an Il of 1.0-5.0 eggs). In animals
older than a year, monoinvasia is found in all seasons of
the year. In young animals up to two years old, the infec-
tion rate in winter is 26.7 % with 1l of 18.5 eggs, in spring
- 13.3 % with Il of 2.0 eggs, in summer - 3.3 % with Il of
3.0 eggs, in autumn - 20.0 % with Il of 8.0 eggs. Infec-
tion of sheep with mixed eimeria-strongyloid invasions.
When examining 360 sheep infected with mixed inva-
sions, 85 (23.6 %) were found (table 1) with Il 6.4 oo-
cysts:7.6 eggs, the ratio of parasites was 1 to 1.2, that
is, strongyloids outnumbered eimeria by 1.2 times with
mixed invasions. The infestation of sheep with mixed in-
vasion depends on the age. Young animals are more in-
fected than adult animals. High rates of extensiveness
(27.5 %) and intensity (10.3 oocysts:5.5 eggs, eimeria
exceeded by 1.9 times) infestations in animals were re-
corded at the age of less than 1 year (table 2). However,
with age, the infestation of sheep decreases. Animals up
to a year were infected by 26.7 %, with an Il of 4.4 oo-
cysts:12.1 eggs, that is, strongyloids outnumbered eime-
rians by 2.7 times. The infestation of sheep with mixed

invasion also depends on the season of the year. The in-
fection rate of animals in winter is 26.7 % with 11 10.0 oo-
cysts:14.2 eggs, in spring - 16.7 % with 11 5.3 oocysts:3.5
eggs, in summer - 16.7 % with 1l 3.9 oocysts:3.2 eggs,
in autumn - 34.4 % with 1l 5.4 oocysts:6.7 eggs, that is,
increased El is observed in autumn and winter, and Il -
in winter. Strongyloids predominate in winter and autumn,
and eimeria in spring and summer. In young animals up
to a year, the lowest El is observed in the summer (3.3
% with an Il of 3.3 oocysts:2.0 eggs) and in autumn (16.7
% with Il 10.8 oocysts:3.2 eggs), then this indicator in-
creases and reaches a maximum in winter (43.3 % with
I 18.5 oocysts:2.8 eggs). At the same time, imeria out-
numbered strongyloids by 5.2 times. In young animals
up to two years of age, the lowest El with mixed infesta-
tions is observed in spring (20.0% with Il 2.5 oocysts:2.2
eggs), then the remaining seasons of the year increas-
es and reaches a maximum in winter (33.3 % with 11 5.0
oocysts:30.2 eggs, i.e. strongyloids outnumbered eime-
riilds by 6 times). In adult animals, the lowest infection
rate is observed in winter (3.3 % with an Il of 2.0 oo-
cysts:2.0 eggs), then this indicator increases, reaching a
maximum in the fall (36.7 % with an Il of 3.7 oocysts:4.4
eggs). In winter, the ratio of parasites was equal, in sum-
mer, eimeria exceeded strongyloids by 1.6 times, and in
spring and autumn it exceeded strongyloids (by 2.4-1.2
times). Thus, in the foothill zone of the Turkestan region,
five eimeria species were found in sheep: Eimeria faurei,
E. intracata, E. ovina, E. ovinoidalis, E. parva, and one
strongyloid species: Strongyloides papillosus.

Discussion of the received data. Eimeria and strongy-
loids in the body of sheep are found both in the form of
mono and in the form of mixed invasions. The infesta-
tion of sheep with eimeria, strongyloid and mixed infes-
tations depends on the age. Young animals are more in-
fected with eimeria and eimeria-strongyloid infestations,
and vice versa, are less infected with strongyloids than
adult animals. The infection rate of sheep with eimeria
in the general invasion is 43.1 % with an invasion inten-
sity of 6.8 oocysts, and with monoinvasia 19.7 % with Il
7.2 oocysts, i.e. with monoinvasia, El decreases and the
intensity increases. The infection of sheep with a total
Strongyloides infestation is 37.8% when infection inten-
sity 7.1 eggs, and if monenvasia of 14.2 % at Il 6.3 eggs,
i.e. monenvasia the extensity and intensity of infestation
is reduced. The infection rate of sheep with mixed eime-
ria-strongyloid infestation is 23.6 % with an invasion inten-
sity of 6.4 oocysts and 7.6 eggs, i.e., with mixed infesta-
tions, strongyloids outnumber eimeria by 1.2 times. With
general and separate infection with eimeria and mixed
infestations, the highest rates of extensiveness and in-
tensity of invasion in animals were recorded at the age
of 1 year, and vice versa, the lowest rates with gener-
al and separate infection with strongyloids. With the age
of sheep, their infection with eimeria and mixed infesta-
tions decreases, and strongyloids, on the contrary, in-
creases. The infestation of sheep with eimeria, strongy-
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loids and mixed invasions also depends on the season
of the year. The total infection of animals with eimeria in
all seasons of the year ranged from 34.4-48.9 %), and
Il - 3.0-10.6 oocysts. The infection rate of animals with
eimeria monoinvasias in autumn and winter was the low-
est (14.4 %), then increased in spring and summer (up to
32.2 %), and Il also reached a maximum in spring (15.6
oocysts), then gradually decreased reaching a minimum
in summer (2.7 oocysts). The total infection of animals
with strongyloids in all seasons of the year was on aver-
age (20.0-51.1 %), and the Il ranged from 3.3-13.3 eggs.
The infection rate of sheep with monoinvasia strongy-
loids was minimal in summer (3.3 %), then it tended to
increase: in autumn it reached 16.7 %, in winter — 15.6
%, and in spring - 21.1 %, and the Il in all seasons of the
year ranged from 3.1-11.8 eggs. The infestation of ani-
mals with mixed eimeria-strongyloid infestation in all sea-
sons of the year was below average (16.7-34.4 %), in
autumn and winter strongyloids prevailed, and in spring
and summer - eimeria. In young animals up to a year,
the total infection with eimeria in all seasons of the year
was increased (50.0-56.7 %), and the highest Il was ob-
served in the spring (18.3 oocysts). In young animals up
to two years old, this indicator in all seasons of the year
was in the range of 33.3-50.0 %, and the Il fluctuated in
the range of 2.2-4.3 oocysts. In adult animals, low infes-
tation was observed in winter and spring (16.7 %), and
in summer and autumn — high (50.0 %), Il ranged from
2.0-3.4 oocysts. In young animals up to a year, the inva-
sion of monoinvasies of eimeria was low in winter (13.3
%) and autumn (20.0 %), in average spring and summer
(36.7 %), in animals older than a year, low invasion was
observed in spring (13.3-3.3 %), and in summer slight-
ly increased (23.3%). In young animals up to a year, the
total infection with strongyloids was the lowest in spring
and summer (16.7 % each), the highest in autumn (40.0
%) and winter (46.7 %), and the Il ranged from 2.6 — 10.3

eggs. In young animals up to two years old, increased
infestation was observed in winter (60.0 %) and autumn
(50.0 %), and in the other seasons of the year it ranged
from 26.7-33.3 %. In adult animals, increased infestation
was found in winter, spring and autumn (63.3 %), and in
other seasons of the year it did not exceed 20.0 %, and
the Il in all seasons ranged from 2.6-4.2 eggs. In young
animals up to a year, infection with monoinvasia stron-
gyloids was noted in winter, summer and autumn (3.3 %
each), in young animals up to two years old in all sea-
sons of the year: winter (26.7 %), spring (13.3 %), sum-
mer (3.3 %) and autumn (20.0 %), and in adults also in
all seasons of the year: winter (3.3 %), spring and sum-
mer (13.3 % each), autumn (36.7 %). In young animals
up to a year, low infection with eimeria-strongyloid inva-
sion was observed in the summer (13.3 %). In the re-
maining seasons of the year, the El increased, reaching a
maximum in winter (43.3 % with an Il of 14.5 oocysts:2.8
eggs). In young animals up to two years old, the infection
rate was low in the spring (20.0 %), in the other seasons
of the year, reaching a maximum in the winter (33.3 %).
The ratio of parasites: in winter, strongyloids were 6 times
higher, in summer they were equal, in spring and autumn
they were superior to eimeria. In adult animals, the infec-
tion rate in winter was the lowest (3.3 %), in spring and
summer it was 13.3 %, in autumn — 36.7 %. Eimeria was
superior in summer, strongyloids-in spring and autumn,
in winter the ratio of parasites was equal.

Conclusion. In the foothill zone of the Turkestan region,
five eimeria species were found in sheep: Eimeria faurei,
E. intracata, E. ovina, E. ovinoidalis, E. parva, and one
strongyloid species: Strongyloides papillosus. These par-
asites in animals are found in the form of moneywise, and
in the form of extenuate. The infestation of sheep with
eimeria, strongyloid, and eimeria-strongyloid invasions
depends on the age and season of the year.
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KIIMHNYECKAA MEIUIIMHA 1 ®PAPMAKOJIOI'A

ABTopnapabiH yneci. bapnbik aBTopnap ocbl MakanaHbl xa3yfa TeH Aapexeae KaTbICTbl.

Myanenep KakTbIFbICbl — MAONIMAENTEH XOK.

Byn matepuan 6acka 6aceinsivaapaa xxapusnay yLiH 6ypbiH ManimaenmereH xoHe 6acka 6acbinbiMaapablH kapayblHa YCbIHbITMaraH.
Ocbl XXyMbICTbI XYPridy Ke3iHAe CbIpTKbl ybiMAap MeH MeavunHanbIK eKingikTepaid kKapXXblnanabIpybl )KacasnfaH XoK.

KapxbinaHabipy xyprisinveai.

Bknan aBTOopoB. Bece aBTOPbI NPpMHMManM paBHOCUITbHOE y4acTue Npu HanmcaHnm AaHHOW CTaTbu.

KoHdnukT nHTepecoB — He 3asBneH.

HaHHbIi MaTepuan He Gbin 3asBreH paHee, ANs nybnukaummn B ApyrMx U3AaHNSAX U HE HAXOAMTCA Ha PacCMOTPEHUV APYrMMU nsgaTenb-
cTBaMMU.

Mpw npoBeaeHnn fgaHHon paboTbl He BbIN0 PUHAHCMPOBaHWSA CTOPOHHVMU OpraHM3aunaMM 1 MeQULMHCKMMN NPeaCcTaBUTENbCTBAMMU.
®durHaHCMpOBaHWe — He NPOBOAMIIOCH.

Authors' Contributions. All authors participated equally in the writing of this article.

No conflicts of interest have been declared.

This material has not been previously submitted for publication in other publications and is not under consideration by other publishers.
There was no third-party funding or medical representation in the conduct of this work.

Funding - no funding was provided.

CeedeHusi 06 asmopax

KoxamxapoBa Acen CenpaxmeTtkbi3bl - KaHaungat xumunyeknx Hayk PK, OoueHT LUkona ®apmaunn, Kadegpa «dPapmaueBTuye-
CKOW, TOKCUKOINOrMYeCcKon Xnummm, papmakorHosum 6otaHunkuy, HAO «Kasaxckuit HauvoHanbHbIi MeauUMHCKUI YHUBEPCUTET UMEHU
C.O.AcheHgusipoBa»

assel_kozhamzharova@mail.ru rAnmarel, KazaxcraH, +7 775 328 27 77

ORCID https://orcid.org/0000-0002-6688-6209

AcaHoBa lNanusa HemarynnaeBHa - Kanguaat 6ruonorudeckmx Hayk PK, Ctaplumii npenogasatens, MeauuuHckmin hakynstet

Kadegpa «lNpodunakrnyeckon MeguumHbl»

MexayHapoaHbI kKa3axCKo-TypeLKUin yHUBepcuTeT nmeHn Xomxa Axmena Acasu, galiakz@mail.ru, r.TypkectaH, TypkecTaHckol obnacTy,
KasaxcTaHn, +7708 365 80 27

Yo6anpynnaeBa Anmarynb KnumoBHa - KaHampat Gronornyekmx Hayk, u.o.goueHTa, MeguuuHckuin pakynestet, Kadenpa «MNpodunktu-
Yeckon MeanumMHbl» MexayHapoaHbI Ka3axCcKo-TypeLKuin yHuBepceuTeT umeHn Xogxa Axmega fcasu a;magul @mail.ru r.TypkectaH, Typ-
KecTaHckol obnactu, Kasaxcrtan, +7 702 559 66 00

Ba6aweB A6gpa3sak MaxaHoBuY, k.6.H., npodeccop KasHIMY nmenn Abas, rAAnmartel, KasaxctaH. E.mail: Abdrazak55@mail.ru +7 705
183 5353. ORCID https://orcid.org/0000-0003-3633-0995



