BETEPHHAPHA FBIIBIM/IAPBI

UDC 616.99:60

Nassipkaliyeva A.', Postgraduate

Halilova Z.', Postgraduate

Kakishev M.G.', PhD

Radojicic B.%, Doctor of Veterinary Science, Professor

'NPJSC «Zhangir khan West Kazakhstan Agrarian-Technical University», Uralsk, Republic of
Kazakhstan

*Belgrade University, Belgrade, Republic of Serbia

ISOLATION OF OPISTHORCHIS FELINEUS METACERCARIAE BY
EXPERIMENTAL INFECTION OF THE GOLDEN HAMSTER MESOCRICETUS
AURATUS IN THE LABORATORY

Abstract

Today, there are natural foci of many dangerous parasitic diseases on the territory of
Kazakhstan, which requires the veterinary service to take effective measures to prevent, monitor,
diagnose and treat, as well as to prevent the spread of these diseases to other regions of our country.

Currently, the proportion of fish and fish products in the human diet has increased, which
increased the risk of people becoming infected with dangerous invasive diseases, among which
opisthorchosis is of the greatest importance in human pathology. The difficult epizootic situation and
the insufficient information content of the methods used to identify the causative agent of this disease
led to the conduct of scientific research.

According to the statistics of the authorized body in the field of epidemiological surveillance
of the Republic of Kazakhstan, up to 1,500 cases of opisthorchiasis are recorded annually in the
republic. This circumstance is directly related to food security, because The source of the invasion is
river fish, which is widely represented in the diet of the local population. The incidence rate of the
population in opisthorchosis in the West Kazakhstan region is 3 times higher than the republican
figure and is 21.7 per 100 thousand population. The source of opisthorchiasis invasion for humans,
domestic and wild carnivores is the fish of the carp family (Cyprinidae), which are widely distributed
in the region’s water bodies and has an important epidemiological and epizootological significance.

At the present stage of laboratory diagnostics for the detection of fish opisthorchiasis, muscle
samples with subcutaneous tissue are examined by a compression method, which in turn is subjective,
and the parasite's identification fully depends on the experience and competence of the researcher,
interpretation of the result is completely subject to the human factor.

In order to obtain the mature form of O.felineus, a bioassay on a golden hamster was carried
out, since this laboratory animal is susceptible to various diseases, including opisthorchiasis.

Keywords: Mesocricetus auratus, opisthorchosis, Opisthorchis felineus, Cyprinidae,
diagnostics, experimental infection.

Introduction. Opisthorchiasis is an invasive disease of dogs, cats, foxes, Arctic foxes, sables,
martens and other carnivores, as well as pigs and humans, caused by the trematode Opisthorchis
felineus, parasitic in the bile ducts of the liver, pancreas and gall bladder.
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According to Bronstein A.trematodes of the liver belonging to the family Opisthorchiidae
affected about 17 million people, and about 350 million people living in 13 countries of the world are
at risk of infection.

Fish of the carp family are additional hosts and the main source of infection of humans and
animals by opisthorchiasis. The final hosts of opisthorchis, in whose bodies mature forms of helminth
develop, are domestic and wild carnivores, as well as humans [1, 2].

Thus, helminths develop with the participation of an intermediate host - freshwater mollusk
(bitiny), an additional - freshwater fish of the carp family (ide, dace, redfin, bream, crucian carp,
tench, minnow, roach, etc.) and definitive - domestic and wild carnivores (mostly dogs and cats) and
humans [3].

The cercariae are located, as is well known, in the musculature of fish, mainly in the
superficial layers of the back, less often in fins, gills; then cercariae develop into metacercariae, which
are invasive stages that can infect humans and carnivores [4].

Human cases of opisthorchosis have been reported in 9 administrative territories. Every year
in Kazakhstan there are more than 1,300 cases of opisthorchiasis, the incidence rate is 7,0-8,0 per 100
thousand population. The highest incidence of people with this invasion was noted in the West
Kazakhstan, Pavlodar and Akmola regions, where the incidence rate reaches 113,2 per 100 thousand
population.

The goal was to experimental infection of golden hamster Mesocricetus auratus with
metacercariae Opisthorchis felineus and pick out the helminths from liver.

Materials and research methods. The research works were conducted in the laboratory of
biotechnology engineering profile of the science management of the Zhangir Khan West Kazakhstan
Agrarian Technical University.

In order to conduct research and identify the causative agent of opisthorchiasis O.felineus, fish
were harvested in the rivers Derkul and Utva. A total of 20 specimens of carp fish were researched
(ide - 4, rudd - 4, crucian - 12), as they are potential vehicle of O.felineus larvae.

Research results. A compression method was used to detect metacercariae in fish tissue.
More accurate results were obtained in the researching of the entire surface of the muscle tissue of
fish, which was carefully separated along with subcutaneous fat from the skin and fins. For a
compression study, in order to save time, 5 muscle samples with subcutaneous tissue on both sides of
the fish were examined: 3 samples from the dorsal and 2 from the ventral part of the muscles on each
side. Each muscle sample was taken from an area of 1-2 cm’ata depth of 2-3mm (table 1) [5].

Table 1 - Infection of fish in the carp family of opisthorchiasis metacercariae

Indicators Derkul river Utva river
ide =2 ide=2
Kind of fish rudd =2 rudd =2
crucian carp =6 crucian carp = 6
Researched, sample 10 10
Infected, sample 0 10
extensiveness of invasion, % 0 100
intensity of invasion, sample, 0 1-36
from-to

As can be seen from the table, the vehicle of opisthorchiasis are fish from the river Utva. The
following indicators were obtained: the extensiveness of invasion (EI)— the relative infection rate of
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fish and the intensity of invasion (II) —the indicator of the number of metacercariae in one fish. The
remaining fish species were free from opisthorchiasis larvae [6, 7].

Then, after the detection of invasive helminths O.felineus, we began the experimental part of
our research work. The golden hamster was fed opistorhis with fish, food and water. To do this, the
crushed muscles of the affected fish were laid in carrots with a core removed. When working with a
hamster, the rules of personal prevention were followed.

On the 14™ day of the experiment, clinical signs of opisthorchiasis began to be expressed:
lethargy, partial baldness, body temperature rise of 1.5-2°C, diarrhea. There is an increase in the
abdominal cavity and the yellowness of the mucous membranes. The hamster is constantly in a sad
state, sitting motionless or sleeping. On palpation of the abdominal cavity an enlarged liver is detected.
Diarrhea gives way to constipation (figure 1).

Figure 1 — Hamster before infection with opisthorchiasis (a), on the 14™ day of the experiment (b)

On the 20™ day of experimental infection, a hamster was dissected, and pathological changes
in the organs were revealed, including hemorrhagic extravasation in the abdominal cavity, an enlarged
and hyperemic liver, and invasive helminths O.felineus were also detected (figure 2).
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Figure 2 - Enlarged and hyperemic liver of the golden hamster

Opisthorchis felineus is a parasite that has a flat elongated body, narrowed at the front,
rounded at the back. Its length is from 5.8 to 18 mm, width from 0.75 to 2.2 mm. On its ventral side
there are suckers of almost the same size - oral and abdominal. From the oral sucker departs the
pharynx, which then passes into the esophagus and into the two branches of the intestine, which
blindly terminate behind the posterior testicle.

Like most trematodes, opisthorchid is hermaphroditic. Male reproductive organs are
represented by two lobe testes, located in the back of the body, by seed tubes and a cirrus bursa. The
female reproductive organs are represented by a single ovary, located in front of the testes in the
posterior half of the body, the turbulent uterus, which is filled with ripening eggs and fills the entire
middle of the body (figure 3).

Figure 3 — Metacercaries isolated from hamster’s liver
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Conclusion. The research work found that the localization site of O.felineus is located in the
floodplain of the river Utva, while the extensiveness of fish invasion was 100% and the intensity of
invasion ranged from 1 to 36. The causative agent of the disease O.felineus is located in the muscles of
the fish, mainly in the surface back layers. The disease is dangerous for both carnivores and humans.
Therefore, the study of this disease to this day remains relevant.
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TYHUIH

Kasipri Ttanma PecnyOnuka TeppUTOpHSCHIHIA KONTETEH JKYKIAIbl JKOHE WHBA3HAIBIK
aypynapIblH oLlaKTapbl Oenriai. byn sxarmail BeTepUHAPIBIK KbI3METTIH THIHFBIIBIKTBI KYMBICHIH
TaJam eTe/i, COHbIH IIHE: aypyTap/bIH alblH aly, MOHUTOPUHT, 0ajay, COHBIMEH KaTap, aTalIMbIII
aypyJap/blH eTiMi3IiH 0acka ayj aHaapblHA Tapall KETyiH OOJabIpMay MaKCaThIHIA JKYPTi3iIeTiH
mapanap.

Conrbl Ke3[Ie agamiaplblH TaMaKTaHy pallMOHBIHJA OalbIK JKOHE OallbIKTaH jKacayFaH
eHIMIEPIIH yieci Jlaekaiiza »orapbl, Oy ONap/blH aca KayilnTi MHBA3USIIBIK aypyJIap/bl, COHbIH
imiHge OmMCTOPXO03/Bl JKYKTBIPY Ka yImiH ogaH 9pl sKorapbuiata Tycedi. EmiMizzeri smu300THAIBIK
JKaFJald, aTalMBIII aypyJIbIH KO3JIBIPFBIIIBIH aHBIKTAY/1a )KOHE OHBI 0acka aypy KO3ABIPFBIINITAPbIHAH
QKBIPATHIT Oanayma KOJIAHBUIATHIH TICULIEPAIH JKETKUIIKCI3 JeHrelae Marmymar Oepyi FBUIBIMH
3epTTey KYPrizyre TYpTKi 60mIbL.

Kaszakcran PecrnyOnuKachiHBIH SINUAEMHSIBIK KaJaranay KbI3METIHIH CTATUCTHKAChIHA
CYMEHCEK, PECIYONMKaMbI3/la JKbUI CalblH OMMCTOPXO3/Ibl KYKTBIPYIBIH 1500-re KybIK JKaFIanbl
TipKeseai. ATaaMBIII XKaFJall OHJIIPICTIK KayINCi3MiKIeH Tikeneil 0aliIaHbICThI, OUTKEHI, HHBA3USHBIH
K631 XKEPTLTIKTI XalbIK Wi TYTHIHATHIH 63¢H OalbEbl 0okl Tabbuianbel. bateic Kazakctan oObICH
OOMBIHILA OMMCTOPXO3/bI JKYKTHIPY KOPCETKIII PECITyOIMKAaNbIK KOPCETKIMITEH 3 ece achi TYCIM, 100
MBIH aJ]aM OachlHA IMaKkKaHaa 21,7 -Hi Kypaiael. Agamaap, yi skoHe jxabaiibl skaHyapiiap OIMHUCTOPXO3bI
MHBa3HUCHIHBIH K631 TYKbI TekTec Oanblk (Cyprinidae) 60nbIN caHanmaabl, aTajlbll OTBIPFaH OalbIK Typi
oOJBICTaFbl  CYy KOWMAanaphlHIa KEH TapajFaH >KOHE MaHBI3ABl OIHJIEMHUOJIOTHIIBIK —KOHE
SIU300TOJIOT USAJIBIK MAaHpI3Fa HE.
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3amaHayu 3epTXaHAJbIK Oajlay Ke3iHIEe OMMCTOPXO3bl aHBIKTayqa Oa JIBIKTBIH TEpi acThl
KJIETYATKACBIHIa OPHAJAcKaH OYJIIBIK €TTI KOMIPECCUSANIBIK OMICIICH 3€PTTEHl, Oyl 03 Ke3erinue
cyObekTuBTI Oara Oepy Oonbin TaObLiamel. AJ Mapa3uTTi AYPHIC aXKBIPATHIl Oalay 3epTTEYIIiHIH
ToKipuOeci MeH OiiMiHe, SIFHY aJIbIHATBIH HTH)KE TOJIBIKTal afamMu GakTo pra Tikenei OaillaHbICTBI.

3eprrey KYMBICHI OapbichiHAa O.felineus KO3ABIPFBILIBIHBIH epecek (pOpMachiH OGO amy
MaKCaTbIHIa Mesocricetus auratus ajaMaHbIHA OMOJOTMANBIK ChIHAMA KOMBULABL. OWTKeHI Oy
3epTXaHalblK JKaHyap KelTereH >KYKIajbl aypyJapra, COHBIH 1IIIHIE ONHMCTOPXO3fa aca Ce3iMTal
KeJei.

PE3IOME

Ha ceromusmnwmii neHp Ha Tepputopun Kazaxcrana CymiecTBYIOT IPUPOIHBIC OYard MHOTHUX
OITACHBIX Mapa3UTapHBIX 3a00JIEBaHUN, YTO TPEOYET OT BETEPUHAPHON CIYkKObI 3PPEKTUBHBIX MEp IO
npo(UIaKTUKE, MOHHTOPUHTY, JIMATHOCTHKE W JICUCHUIO, a Takke [0 NPEAYIPeKICHHUIO
pacripocTpaHeHHs ATHX OOJIe3HEN B APYTUE B IPYTHE PETHOHBI HAIIEH CTPaHBI.

B HacTosmee Bpems B paniioHe MATaHHS YeIOBEKa BO3POCIA IO PHIOBI U PHIOOTIPOIYKTOB,
YTO TOBBICWIIO PUCK 3apaKCHUS JIFOJICH OMACHBIMH WHBA3WOHHBIMU 3a00JICBaHUSAMH, CPEAN KOTOPBIX
HauOOJbIIICE 3HAUCHUE B IATOJIOTUM YEJIOBEKAa 3aHUMAeT OMHCTOpx03. CIoXKHAS SMU300THYCCKAast
CUTyalusi W HEAOCTaTOYHas WH(POPMATUBHOCTh HCIIOJIB3YEMBIX METOJIOB  HACHTU(UKAIUU
BO30YIUTENS TaHHOTO 3200JIeBaHUS CIIOABUIIIHN HA TPOBEICHNE HAYYHOTO HCCIIEIOBAHMS.

CornacHO CTaTUCTUYECKHUM JAHHBIM YIIOJIHOMOYEHHOTO OpraHa B O0JAacTH SMUAEMHUYECKOTO
Ham3opa PecryOnmku Kaszaxcran exeromHo B pecmybnuke peructpupyercs go 1500 ciydaes
3a00JIeBa€MOCTH OMUCTOPX030M. J[aHHOE 0OCTOSATEILCTBO HANPSMYIO CBS3aHO C TPOJIOBOJILCTBEHHON
0e30MacHOCThI0, T.K. HMCTOYHUKOM WHBa3WU SIBJIIAETCS peYHas pbida, JOCTATOYHO IIUPOKO
MIPEJICTaBJIIEHHAs B PallMOHE MUTAHWS MECTHOTO HAcCeJleHHUs. Y POBEHb 3a00I€BAEMOCTH HACEJICHUS I10
onmucTopx03y B 3amaaHo-KazaxcTaHckoi o0macTu B 3 pa3a IMpeBbIIIaeT peciy0IMKaHCKUI TOKa3aTelb
u coctapiser 21,7 ma 100 Teic. HaceneHus. VICTOYHMKOM HWHBa3UM OMHUCTOPX03a IS YEIOBEKA,
JIOMAITHUX M JUKUX TUIOTOSIHBIX SIBISICTCS pblOa cemeiicTBa kapmnoBbeix (Cyprinidae), KOTOpbIe
IIUPOKO PACHpPOCTPAHCHBI B BOJOEMax 00JacTM M WMEET BAXKHOE DIUIACMHOJIOIHYECKOE WU
SMU300TOIOTHIECKOE 3HAUCHHUE.

Ha coBpemenHOM »3Tare mabOpaTOpHON AMATHOCTHUKW ISl BBISBICHUS OMHCTOPX03a PBHIO
MPOBOJAT UCCIICOBAHNE TIPOO MBIIII C MOJKOXHON KISTYATKOW KOMITPECCHUOHHBIM METOJ/IOM, YTO B
CBOIO OYepe/lb SIBIISCTCS CYOBEKTHBHEBIM, a WICHTU(UKAIUS TTapa3nTa MOJTHOCTHIO 3aBUCHUT OT OTIBITA H
KOMIIETCHTHOCTH HCCIEIOBAaTeNsl, T.e. HHTEpHpeTalus pe3yibTaTa TMOJHOCTBIO IMOABEPIKEHA
YeJI0BeuecKoMy (haKTopy.

B mensx monydenmst mosioBospenoir dopmbl  O.felineus Obuta TpoBeneHa Omompoda Ha
30JI0TUCTOM XOMSYKE, TaK KaK JaHHOE JIabOpaTOpHOE >XHUBOTHOE BOCHPUUMYHMBO K Pa3IHYHBIM
3a00JIeBaHUSAM, B TOM YHUCJIC K OTIHCTOPXO3Y.
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