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THE SPREAD OF FASCIOLIASIS OF SHEEP IN THE CONDITIONS OF THE WEST
KAZAKHSTAN REGION

ANNOTATION

Animal husbandry is the second most important branch of agriculture, the development of
which is significantly hindered by infectious and invasive diseases of farm animals. Flukes, including
fascioliasis, cause great damage to livestock. The study of trematodes at different stages of
development is of great theoretical as well as practical importance in solving the problems of fighting
fascioliasis. Observation methods are determined and organized primarily by the biology of the
parasite, the life cycle of which includes many links and is related to the environment. To study the
current situation with fascioliasis, it is necessary to conduct regular monitoring of this invasion by
general methods among animals.

The main experimental and statistical data on the current epizootic situation of fascioliasis of
ruminants in the West Kazakhstan region were obtained from the territory of the Terekty district. The
collection of statistical and invasive materials was carried out at animal disease control stations and
slaughterhouses. Thus, coprological studies revealed that the extensiveness of helminthiasis in sheep
was 40.8%, the intensity of invasion was 34.4 + 2.6. Helminthological autopsy of 158 sheep of
different ages revealed that 60 of them were infected with fascioliasis. Many water sources create
favorable conditions for the life of various mollusks, which serve as an intermediate in the
development of fascioles and cause the spread of the disease. The results of veterinary and sanitary
reports and research show that fasciolosis is registered in sheep all year round.

Key words: fascioliasis of sheep, coprological studies, extensiveness and intensity of invasion

Introduction. Fascioliasis — helminthiasis, occurring with damage to the hepatobiliary system
and characterized by a long-term chronic course. The pathogens are the trematodes Fasciola hepatica
and Fasciola gigantica. At the stage of puberty, fascioles parasitize humans and many herbivorous
animals, including sheep, goats, cattle, less often pigs, horses, dogs. The lifespan of fascioles in
humans reaches 10 years or more, in animals — 3-5 years.

Fasciola hepatica — liver fluke (common) has a flat leaf-shaped body measuring
20-30x8-12 mm. The front part of the body is covered with spines and elongated into the proboscis.
The oral and abdominal suckers are located on it. The mouth opening on the corresponding suction
cup leads to the pharynx and further into the esophagus, from which two branches of the intestine with
a large number of branching lateral processes depart. Following the abdominal sucker in the front part
of the body is a rosette-shaped compact uterus, the loops of which are filled with eggs. Next are the
branched ovaries and testes. Liver fluke eggs have dimensions of 0.13— 0.145x0.07-0.09 mm. They are
yellowish-brown in color and have a cap and a thickening of the shell at the poles.

Fasciola gigantica is a giant fluke. Its dimensions are 33—76x5-12 mm. The eggs of the giant
fluke are brown in color, the dimensions are 0.15-0.19 x 0.075-0.09 mm. Helminth eggs are released
into the environment with the feces of invaded animals and humans. In water or moist soil, a larva
covered with cilia, a miracidium, is formed in an egg for 4-6 weeks. When it enters the water, it
invades the mollusk or dies if it does not penetrate this intermediate host within 8 hours. In the body of
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a mollusk, complex development and reproduction of larval generations of helminth occur, ending
with the formation and release into the water of a cercaria larva with a tail. The tail of the cercaria
soon disappears, a special secret is released, enveloping the larva and forming a closed capsule around
it. An encapsulated larva is called an adolescarium. The larva is fixed on the underside of aquatic
plants. Infection of humans and final host animals occurs through water, edible grasses growing in
reservoirs, on wet or irrigated lands, as well as through greens, vegetables and fruits washed with
water contaminated with fasciole larvae. In areas with an abundance of shallow reservoirs with
standing water, as well as in hot humid climates, the risk of infection increases [1-4].

According to medical and veterinary statistics in Kazakhstan, fascioliasis is currently a
widespread helminthic disease and one of the most massively registered zoonoses. According to
veterinary reports, an average of 9-11% of animals infected with fascioles are found at meat
processing plants during the slaughter of productive animals in Kazakhstan. Parasitization of the F.
hepatica trematode in the animal's body allows viruses and bacteria to penetrate into the tissues of
organs. In combination, they lead to mixed diseases and death of the animal. Fascioliasis of horned
animals is widespread in various climatic zones of our country. The prevalence of fascioliasis of
animals in Kazakhstan was reported by K.l. Scriabin [1], S.N. Boev [2], B.K. Kasymbekov [3].
According to Kasymbekov B.K. [3], cattle are often infected with the trematode F. hepatica, which
has a high degree of invasiveness. Many researchers report that the infestation of animals with
fascioles can reach from 18 to 50% or more.

According to Karmaliev R.S. [4] in the conditions of Western Kazakhstan, fascioliasis of
cattle and small cattle is a very common disease caused by two types of fascioles: F. hepatica and F.
gigantica. The results obtained by this author during the post-slaughter study of the liver of cattle
show that the greatest invasion of fascioles was observed in December, the least - in March.

Of course, it is impossible to achieve a significant reduction in the incidence of fascioliasis by
preventive deworming of productive animals, since they are not carried out regularly and massively.
The timing of deworming of animals in each natural and climatic zone is different and is based on the
peculiarities of the biology of the fasciola, the peculiarities of the development of its intermediate host
and local production conditions of animal husbandry (the beginning of grazing, the duration of the
pasture season, the amount of precipitation). Sometimes the above aspects contribute to the
reproduction of small pond mollusks, the development of fasciole larvae in them and the occurrence of
acute infection of animals with trematodes. Based on the above, it is noted that the existing preventive
measures and antifascial drugs are not effective enough. By themselves, these methods do not
completely cure animals of parasitic diseases.

The purpose of this article is to study the invasion of fascioles by sheep in the conditions of
Western Kazakhstan (according to coprological studies and post-slaughter diagnostics).

Fasciola causes an inflammatory process, which is a consequence of both mechanical action
and tissue irritation by toxins, acts depressingly on the functions of the digestive system, suppresses
the protective functions of the animal's body, which facilitates the penetration of pathogens of other
etiologies (viruses, bacteria, protozoa) and promotes combined diseases [5,6,7].

Analysis of the literature data shows that fascioles invasion is quite common in the territory of
Western Kazakhstan and requires constant monitoring, taking into account the economic consequences
[4]. In recent years, for a number of reasons, economic and economic changes have been taking place
in agriculture, which have had, among other things, a significant impact on the spread of fascioliasis of
farm animals. Based on the above, it is of considerable interest to study the extensiveness and intensity
of fasciogenic invasion and to clarify various factors affecting the infection of F. hepatica sheep in
Western Kazakhstan.

Fascioles, despite parasitizing in the liver and bile ducts, reduce the productivity of farm
animals and cause significant economic damage [7,8,9,10].

Although several studies on helminthiasis were conducted earlier in Western Kazakhstan, this
is the first work on the epizootology of fascioliasis in the Terekta district. Therefore, the relevance of
the topic is acute.

The spread of fascioliasis, changes in their quantitative dynamics are influenced by climatic
factors: air humidity, temperature, sunlight, the height of pastures. It should be noted that the average
annual precipitation in this region is 90-335 mm. The main indicators correspond to the months of
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April-May. There are also several water pools in this area, each of which is a favorable environment
for the spread and development of the disease.

As a result of studies conducted in the Terekty district, it was found that two types of
fascioliasis pathogens live in this area: Fasciola hepatica and F. gigantica. According to literary
sources, it is known that the stages of development of these helminths are carried out with the
participation of intermediate and additional hosts [10,11,12,13].

According to H. G. Nurkhametov, D. A. Yenikeev (1997), two types of fasciol - fasciol
hepatica and fasciol gigantica-parasitize domestic animals and humans on the territory of our country
[14]. According to studies conducted on the territory of the Republic of Kazakhstan, during
fasciolesis, corpses of animals were exhausted, there was a pronounced hardening of the skin,
baldness. During the pathoanatomic examination of internal organs, they noted an increase in the liver,
the cut surface of which was yellow-brown in color, and the lobule was well visible due to the growth
of interstitial connective tissue. When cutting the bile ducts, young and sexually mature fascioles were
found. In sick animals, the rate of bone growth and development decreased. There was a decrease in
the strength of compact bone tissue, thinning or complete loss of the bone septum. Changes in the
circulatory system of bone tissue were found, in which the osteon system is covered with thin-walled
and strongly flattened endotheliocytes [3,4,13].

Novobilsky A, Hoglund J (2015) found destructive changes in the liver, peripheral nervous
system, and pituitary gland, which are the leading organs of the endocrine system, in patients with
fasciolosis of sheep. With fasciolesis in cows, significant histological changes are observed in the
structure of neurons, nerve fibers, neuroglia, blood vessels of spinal nodes and solar plexus. In the
body of sick animals, there was a decrease in the level of afferentation and a violation of Mineral
Metabolism. The similarity and difference between the clinical parameters of cows with enzootic
osteodystrophy and secondary osteodystrophy in fasciol is proved [15,16,17].

In various natural and climatic zones, ecological parasitic systems of fasciolic-dicroceliosis
invasion operate. In most cases, dicrocelia, parasitized by fascioles in the liver of animals, has a severe
pathological effect on the animal's body [18,19].

Buffoni L. (2012), Zafra R (2013 a,b), Yap HY, Smooker PM (2016), Almeida MS(2003)
during mono-invasion and Myxtinvasia, deep changes in the functions of organs and systems occur as
a result of mechanical action, toxic effects of parasites and activation of pathogenic microorganisms.
This, in turn, leads to an allergic state of animals, which are significantly lagging behind in growth and
development, milk productivity decreases, and the biological value and quality of meat deteriorates.

As noted by Maggioli G, (2011), trematodoses affect the quality of meat, which is
accompanied by atrophic and dystrophic changes at the cellular level. In myxtinvasia with trematodes,
the acute process is characterized by pronounced edema and catarrhal-hemorrhagic inflammation of
the duodenum and pyloric part of the stomach. In a sick animal, the papillae of the pancreatic mucosa
are exposed and atrophied [20,21,22,23,24,25].

At the initial stage of migration of young fascioles, focal parenchymal hepatitis occurs. In the
parenchyma of the liver, during the migration of fasciol larvae, winding dark red wires are formed,
0.5-1 cm long, bordered by a gray belt. The liver is enlarged, tuberous, dense consistency,unevenly
greenish-brown in color. The organ capsule is slightly thickened [26]. Externally, the section shows
thick, winding yellow-white wires of the dilated bile ducts. Their walls are thickened, with a
cartilaginous consistency, containing a semi-liquid greenish-brown mass with sexually mature
fascioles, the number of which reaches several tens and hundreds of specimens. With severe
infestations, there is peritonitis, ascites, and sometimes severe abdominal bleeding. Acute catarrhal
enteritis in the intestines, the stool is liquid, slightly colored with bile.

Shelyakin 1. D. together with the co-authors noted that the wall of the bile ducts is thickened.
In certain parts of the epithelium, there are periods of destruction, sometimes death. There are separate
bile ducts, where there is an increase in connective tissue. Therefore, with fasciolosis of animals, deep
destructive processes that affect the functional state of the liver are identified. First of all, there is a
reaction of the macrophage system of the body, which is manifested by infiltration of the liver
parenchyma with lymphocytes, macrophages and plasma cells. At the same time, foci of hepatocyte
necrosis appear. Also in people F. there are data on the development of acute pancreatitis in hepatica
infection [8; 21].

In recent years, the literature has been enriched by numerous works on the treatment of
animals and the prevention of fascioliasis [26,27]. Many anthelmintics have been proposed for
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fascioliasis. Some of them (hexychol, dertil, bithionol, etc.) are quite effective against mature
fascioles, while others (acemidophene, etc.) are effective against young trematodes. Nevertheless,
many drugs used for deworming of animals with chronic fascioliasis have a number of significant
drawbacks (they reduce milk yields, require compliance with a special regime during treatment, often
cause complications and death of animals), which dictates the need for further research of more
effective and harmless drugs for animals.

In the world literature, the problems of epizootology of fascioles, the biology of the pathogen,
pathological morphology, pathogenesis, therapy and prevention of trematode invasion are covered
quite fully. It can be noted that fascioliasis, as a zoonosis, is subject to global monitoring on a global
scale. At the same time, priority is given to the dynamic study of the problem of regional pathology
and ecology of invasion in different types of agricultural and wild animals. In numerous works by
K.l.Scriabin [13], Kasymbekov [3], et al. The problems of F. hepatica biology, epizootology, therapy
and prevention of this invasion are reflected in a comprehensive manner. According to these authors,
the parasitic system of F.hepatica has five levels of biological protection, which guarantees the
9 epizootic manifestation of fascioliasis in agricultural and wild animals [28]

Studies by Buffoni L [28,29] showed a gradual slight decrease in the degree of fasciole
infestation in both cattle and sheep and goats, which, according to the author, is due to planned
deworming. However, recent studies have shown that despite climate change, the severe
epizootological situation of fascioliasis persists in the European part. Acute outbreaks of fascioliasis
were also recorded in the Far East, in the flood zones of 2013 - 2014 [29]. In European countries,
animal fascioliasis is also found with high IE parameters, reaching up to 47-69% on individual cattle
farms [30]. In the literature, we have not found information about the spread of fascioliasis in the West
Kazakhstan Region, which confirms the need for such studies.

Materials and research methods. The research was conducted in 2019-2020 in villages
located along the left bank of the Ural River. A coprological study of 374 sheep heads was conducted,
and post-slaughter liver and gallbladder samples were taken from 158 sheep heads. Fecal samples
from 374 heads of sheep of different ages were taken from private farms along the Ural River
(Akzhaik village 87 heads, Aksogym village 69, Aksuat village 76 heads, Tonkeris village 58 heads,
Dolinsky village 46 heads, Uzunkol village 38 heads) and a coprological study was conducted by the
Vishniaukas method. Animal fecal samples were examined by sequential washing to account for the
number of eggs in a drop of the test liquid. The research was carried out every month for a year. The
dynamics of infection of sheep with F. hepatica trematodes was studied in farms of the West
Kazakhstan region on the basis of the results of veterinary and sanitary examination (helminthological
autopsies of the liver and gallbladder (according to K.I. Scriabin, 1928) [13]. Fascioloid invasion in
the liver of sheep was recorded and examined at the slaughter station, then, by conducting a veterinary
and sanitary examination, the identified fascioles were fixed in 70% ethyl alcohol and Barbagallo
liquid.

Results and its discussion. According to the results of a coprological study, fasciolosis is
very widespread in the Terekti district, in rural districts along the Ural Rivers and Lake Shalkar. 374
samples were subjected to coprological examination and the results are presented in the following
table (Table 1).

Table 1 — Infestation of sheep Fasciola hepatica

Rural district | Examined Invaded |nvas|(cl)2)?>;/toen5|ty Inva5|ogr;r:;e2? Iftélcgél)' nt

Akzhaik 87 39 44,8 38,6+£2,8
Aksogym 69 33 47,8 41,8+3.2

Aksuat 76 35 46,1 40,7+3.2
Tonkeris 58 22 37,9 31,3+2,4
Dolinsky 46 18 39,1 32,4+3.0
Uzunkol 38 11 28,9 21,6+1,8

Total 37,4 158 - -

Average . . 408 34,442,6
indicator
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According to the results of a coprological study, 87 heads of sheep were examined in the
village of Akzhaik, of which 39 sheep had fasciole eggs, respectively, IE is -44%, II is 38.6+2.8
pieces, and in the village of Aksogym out of 69 sheeps studied, 33 sheep had fasciole eggs, IE -47.8%,
11-41.8+3.2 pieces. Of the studied 76 sheeps in the village of Aksuat, infection of 35 sheep with
fascioles was revealed, IE - 46.1%, Il - 40.7 = 2.2 pcs., in Tonkeris — 22 infected heads were found in
58 sheeps, IE-37.9%, 11-31.3 +2.4.

Table 2 — Results of post-slaughter examination (Fasciola hepatica)

Rural district Examined Invaded Invasion extensity In\_/asion intensity (I1),
(IE), % in 1 gram of feces

Akzhaik 38 13 34,2 7+0,42
Aksogym 27 12 44,5 8+0,39

Aksuat 34 16 47,1 9,7+0,49
Tonkeris 19 6 31,6 540,44
Dolinsky 21 8 38,1 340,36
Uzunkol 19 5 26,3 6+0,38

Total 158 60 - -

Average 36,9 6,3:0,41
indicator

The liver and gallbladder of 158 sheep removed from the slaughterhouse were examined.
According to Table 2, in the village of Akzhaiksky, the ducts of the liver and gallbladder were
examined in 38 heads, fascioles were found in 13 of them. That is, it turned out that 1E-34.2%, I1-7 +
0.42 pcs., and in the village of Aksogym, out of 27 sheep heads examined after slaughter, 12 heads
were infected with fascioliasis (IE - 44.5%, 11-8 + 0.39 pcs.). In Aksuat village, fasciol was found in
16 heads of sheep from 34 post-slaughter examined (IE-47.1%, 1-9 = 0.49 pcs). Of the 19 sheep
studied in the village of Uzunkol, 6 were infected (IE - 31.6%, and - 0.44 pcs). In Dolinsky S.O. 8
infected sheep out of 21 were found, respectively, IE-38.1%, Il - 3 + 0.36 pcs.

Conclusion. Thus, in the course of coprological studies, it turned out that in sheep the
intensity of helminthiasis was 40.8%, the intensity was 34.4 + 2.6. During an incomplete autopsy of
158 sheep heads of different ages, it was revealed that 60 of them were infected with fascioliasis. And
the IE indicator reaches -36.9%, and the Il indicator is 6.3 = 0.41 pcs. According to the results of post-
slaughter examination of the liver and gallbladder, out of 158 heads of sheep of different ages,
60 heads were infected with fascioles. The rate of invasion is 1E-36.9%, and Il - 6.3 = 0.41 pcs.
Numerous water sources create a favorable environment for the life of various aquatic snails. And
they, in turn, serve as an intermediate for the development of fascioles and provoke the spread of the
disease.
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TYUIH

Mas mapyanbUIbIFeI-aybll  MIAPyaITbUIBIFBIHBIH CKIHI MAaHBI3Ibl CAAChl, OHBIH JaMyBbI
aybUIIIAPYaIlbUIBIK JKaHyapJIapbIHBIH KYKIAIbl KOHE HWHBA3HUSIBIK aypyJiapbIMEH alTapiibIKTai
texeneai. TpemaTonarap, COHbBIH imiHAe (acipoies3, MaiFa YIKeH 3usSH Kearipeai. JlaMmynbig opTypiai
KE3CHJIEPIHJIE TPEMaTOATapAbl 3ePTTEY YJIKEH TCOPHSUIBIK, COHAal-akK (hacIuosesre Kapchl Kypec
MocenieNiepiH [IelyJe NpakTHKaIblK MaHb3bl Oap. bakpuiay omictepi eH aiIbIMEH MapasuT
OMOJIOTHACHIMEH aHBIKTAIA I )KOHE YHBIMIACTHIPBUIA B, OHBIH TIPIIUTIK UK KONTETeH Ti30eKTep i
KaMTH]IbI )KOHE KOpIaFaH opTaMeH OaimaHbicThl. Dacirone30eH Kasipri Karmaiabl 3epTTey YIliH
JKaHyapJiap apachlHa XKaJIbl 9icCTepMeH OepiireH HHBa3KsSIFa YHEMI MOHUTOPHHT JKYPri3y KaXeT.

Bbareic Kazakctan OONBICBIHAAFBI KYHiC KaWbIpaThIH JKaHyapiapIbiH (acipone3i OOWbIHIIA
arbIMJIaFbl AMU300THSUIBIK KAFIAl Typasibl HETi3r JKCIEPUMEHTTIK OHE CTATHCTHKAIBIK JEPEKTep
TepekTi ayJaHbIHBIH ayMarblHaH albIHAbI. CTaTHCTHKAJBIK XKOHE WHBA3UBTIK MaTepHaIap/Ibl )KUHAY
MaJl aypyJapblH Oakbulay CTAaHIUSUIAPEI MEH Mall COK OpbIHIAApbiHAa Kypriziami. Oceuiaiiia,
KOTIPOJIOTHSJIBIK ~ 3epTTeyJiep KOHIarbl TeNbMUHTO3AbIH Tapanmy okuimiri  40,8%, wuHBa3us
KapKbIHIBUIBIFEI 34,4 £ 2,6 Kypajasl. Op TYpJii skacTarbl 158 KOWIBIH T'€IbMHUHTOJIOTUSIIBIK YKapbIIl
Tekcepy HoTmkeci onapaslH 60-b1 (acipone3deH ayblpraHbIH aHBIKTaIbl. KemnTeren cy kesnepi
OpTYpJIl OBUIKBUILIAKICHEICP/IIH TIPUIUIriHe KOJIAaWIbl *kKaFaai jkacaiabl, ojap (aciuosaiapabiH
JIAMYBIHBIH ~ apaJiblk OybIHbI  OOJBIN  TaObUIAABI KOHE AypyAbIH TapalyblH TYAbIPAJIbL.
BerepuHapHsIIbIK-CAaHUTAPUSIIBIK €CENTep MEH 3ePTTeYJIEPIiH HOTHKEIepl Kolnapaa (aciuosies xbut
0OlibI TIPKENETIHIH KOPCETE/I].

PE3IOME
)KI/IBOTHOBO,Z[CTBO - BTOpasd IO BAXHOCTU OTPACJIb CCIILCKOT'O X03HﬁCTBa, pa3BuUTUC KOTOpOfI
CYLICCTBECHHO CACPIKUBACTCA I/IH(i)eKL[I/IOHHBIMI/I n HMHBAa3MOHHBIMU 3a00JIeBaHUSIMU

CEJIbCKOXO3SIMCTBEHHBIX XHMBOTHBIX. Tpemaronsl, B TOM 4ucie (acuuones, HAHOCAT OOJBIION ypoH
JOMAallHeMy CKOTy. M3yueHwe TpemMaToA Ha pas3HBIX CTaAMsAX pa3BUTHA HMeeT Ooblioe
TEOPETUUECKOE, a TAKXKE MPAKTUIECKOE 3HAUCHUE B peIlIeHUH 3a1a4 00phObI ¢ (acunonezoM. MeTob
HaOJIIOIEHHSI OTPENENAIOTCS U OPraHU3yIOTCS B IIEPBYIO Ouepeab OMOIOTHEH Mapa3uTa, KU3HEHHBIN
LUKJI KOTOPOrO BKJIFOYAET MHOKECTBO 3BEHBEB U CBSI3aHBI C OKpyXXarouieil cpenoi. [[ns mzydenus
COBpPEMEHHOW CHUTyaluH ¢ (aciuoyie30M HEOOXOUMO MPOBOJUTH PETYISPHBIH MOHUTOPUHT JaHHON
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BerepuHapuns £Fbl/ibiMAgapbl

WHBA3UW OOIIMMH METOJIaMU CPEIH JKUBOTHBIX. OCHOBHBIC SKCIICPUMEHTANBHBIC H CTATUCTUYCCKUC
JIAHHBIC O TEKYIIEH AMH300THYECKON CUTyalu 1o (paciuosie3y KBadHBIX JKUBOTHBIX B 3amaiHO-
Kazaxcranckoii 001aCTH TOJIYYCHBI C TePpUTOPUH TepeKTHHCKOTO patioHa. COOp CTaTUCTHYCCKUX H
WHBA3WUBHBIX MAaTCPUAJIOB MPOBOWICS HA CTAHIUSAX KOHTPOJIA 0OJE3HEH KUBOTHBIX U CKOTOOOMHSIX.
TakuM 00pa3oM, KOMPOJOTHUSCKUE UCCICAOBAHUS BBISBUIM, YTO 3KCTCHCUBHOCTH TEIBMUHTO32 Y
oger cocraBmia 40,8%, MHTCHCUBHOCTh WHBA3WH - 34,4 &+ 2.6. ['enbMHHTONOTHYECKOE BCKPHITHE 158
OBEIl Pa3HOTO BO3PACTa BBIABIIIO, 4TO 60 M3 HUX OBLIH MHBA3MPOBAHKI (hacIinoie30M. MHOTHE BOJTHBIE
WUCTOYHUKHU CO3/IAI0T ONArONpUSTHBIC YCIOBUS JUIS )KU3HU PA3IMYHBIX MOJITFOCKOB, KOTOPBIE CIYXKaT
MIPOMEKYTOYHBIM 3BEHOM B Pa3BUTUU (aCIHOI U BI3BIBAIOT paclpocTpaHeHue 0oyie3HU. Pe3ynbraThl
BETCPUHAPHO-CAHUTAPHBIX OTYETOB W WCCIICJOBAaHWM IOKA3bIBAIOT, YTO Y OBell (Qacuuomnes3
PETUCTPUPYETCSI KPYTIIBIN TOI.
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