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SARCOCYSTIS IN SOME RODENTS AND BIRDS

Abstract. Sarkosporidiosis is a chronic animal disease that often results in death. In animals with severe
damage to the body by sarkosporidiosis, weakness, tissue depletion and hydremia are observed. Sarcocyst
development occurs in muscle cells and tissues.

It is known that in vivo predators become infected by eating meat from animals affected by sarcocysts.
Sarcocysts secrete toxic substances, sarcocystin and sarcosporiocin, which lead to the death of animals within
5-20 hours.

In chronic conditions in animals, salt deposits form around numerous sarcocysts and pronounced skeletal
muscle hydremia is also observed. Sarcocystosis can be detected only after the death of animals. The corpses of
animals must be examined microscopically, severely damaged corpses should be buried to a depth of 2 meters.
When conducting microscopic studies of slices taken from samples of affected animal meat, a diagnosis is
established.

The proposed work is devoted to study the fauna and cycles of the development of micromorphology of
representatives of the genus Sarcocystis of some rodents and birds. To achieve this research, an experiment was
conducted with small vertebrates. The goal of our work is to identify the distribution of sarcosporidia of some
species of rodents and birds, to study the morphology of the detected sarcosporidia, and their life cycle. The results
of the study can be used for the epizootological characterization of sarcocystosis of rodents and birds. The study of
the life cycle and specific structure is necessary for the diagnosis of species of the genus Sarcocystis. Yellow ground
squirrel, house mouse and chukar can serve as a laboratory example in the study of mammalian and bird
sarcocystosis. Ultrastructure materials and the life cycle of sarcosporidia can be used in studying the courses
“Parasitology” and “Invertebrate Zoology”. There are 5 articles that were published on materials of this work.

Key words: sarcocyst, sarcosporidiosis, fauna, development cycle, micromorphology, definitive host,
schizogony, gametogony, sporogony, merozoite.

Introduction. Sarcosporidia - parasitic species belonging to genus Sporozoa, class Sarcocystis and is
widespread in wildlife. It is found in various mammals species, including humans, birds, and reptiles in
the different parts ofthe globe. Contamination of farm animals by sarcosporidia has reached 60 %.

Infection by Sarcocystis is more common in the relatively immotile animals (in marmots - 41 %, in
alectoris - 2-5.7 %). Sarcosporidia in wild animals are studied to a lesser extent than in farm animals.
Bearing in mind the detriments to farm animal, it can be used to predict that they control the wild animals’
population number.

Life cycle of Sporocystis depends on its intermediate and terminal hosts and is related to its trophic
connections.

Materials and Research Methods. Research was conducted in 2018-2019 in the research complex-
laboratory of the Institute of Geography and Natural Sciences and in the laboratory of invertebrate
zoology in the Faculty of Biology.
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Target of the research is the Southeastern part of Kazakhstan, in other words, Almaty region. Species
found in the studied areas and brief information about each species are shown below.

While samples were studied by the compressive method, Darling's method was used to extract
Sporocysts from the intermediate hosts. Skeleton, diaphragm, and cardiac muscles were used in the
samples. By compressive method, muscles with the volume of 3x3x10 mm were pressed by two glasses;
then, cysts were counted.

Cystozoids were studied in the drops of sterile physiologic solution; then, preparations were stained
according to Romanowsky-Giemsa staining and placed in methanol smears.

For the experimental study of the life cycle of Sarcosporidia, we used the following animals as the
final host: a cat (Fells catus). During the study of sexual reproduction of Sarcosporidia, it was found by
the samples taken from the final hosts that they were infected by preying on intermediate hosts. During
the electro-microscopic examination of the cystic phase of Sarrasporidia, yellow ground squirrel, house
mice, and bird muscles, which were slaughtered on the 27th, 40th and 120th days after being infected by
sporocysts, were used as a special study material [2].

Results and discussion. Life cycle and fauna of the sarcocysts in yellow ground squirrel
(Spermophilus fulvus).

Table 1- Research results of sarcocysts in yellow ground squirrel

e swdied Mol ugig MR gygigg  InieCted dentified o
Scv  Sch Scv, Scb
2018 379 28(7.4) 181 13(7.2) 198 576) %6 - 2
2019 19 17(88) 106 12(11.4) & 569) 13 3 1
Total 571 45 286 25 282 20 2 3 3

Note S.cv- Sarcocystis citellivulpes.
S.ch - Sarcocystis citellibuteonis.

Yellow ground squirrels were caught in their natural habitats. In the muscles of yellow ground
squirrel , slaughtered on the 27th day, tiny 14.4x7 ~m cysts with intermediate cells, metrocytes, and a few
merozoits were found. On the 40th day, a large, 8-14x16-32 ~m, with the same types of cells, cysts were
found. After infection on the 138th day, 28-420x140-840 “m, large, thin-walled, mature sarcocysts were
found. These sarcocysts were further investigated under the electron microscope [3].

As shown in the results of the research, Sarcocystis citellivulpes (5.6 %) is most common species in
yellow ground squirrels, it is mainly transmitted by Canidae(dogs), but Sarcocystis citellibuteonis is seen
rarely.

Life cycle and fauna ofthe sarcocysts in house mice (Mus musculus).

Investigation of house mice, which were caught in different parts of Almaty, revealed the variety of
their infection. It was due to the density of house mice population and cats being the definitive host [4].

Table 2 - Research results of the sarcocysts in house mice (Mus musculus)

Studied '”fﬁ/‘ffed Studied '”fﬁ/‘ffed Studied '”f‘f;};ted
5 509, 3) 28 28.7) % 3(10)

In ‘native’ preparations, parasites appeared to be like wide thread, with the value of 150-630x10500-
11000 *m. Little amount of cysts were found in the muscle samples. The size of the wall is 2.8-3.5 "m.
Merozoits with the value of 2.8-4, 9x14.0-14.5 "m resembling banana and half of Sun emerge from
cysts [5,6].
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Table 3 - Comparative information of sarcocysts in house mice

i Val
Definitive Cyst size Size of . alue Authors,
Type host (Mn) cystwalls  Merozoits Sporocysts year
(Mn) ( Mn) om)
7.5-9,0x 8,7 Ruiz, Frenkel,
S. murus Cat 500-600 - 4-6x14-16 -11.7 (8.5x10.3) 1976
20-130x 3.9-6.5x -
S.murus Cat 4230-8500 0.,5-1,5 10.7-16.9 7.2-8.7x8.7-11,6 Levitt, 1984
Pak,
. 150-630x 2.8-4.9x 9 -9.8x 12.2-12.6 Orazalinova,
S-musmustellis  Weasel 1000-10500 2835 140145 (9.6x12.6) Fedoseenko,
1993
S.disperse Oowl 80-90x20-30 8-9x4 11-14x8-12 Cerna, 1977
Enzeroth,
s.crotali Rattlesnake 500-4000 7.9x10.8 Chobotar,
Scholtyseck,
1985
Matuschka,
S.murivi Palestinian 150-400x 3,5 7x1.3 9.6x12.2 (8.8- Heydorn,
pera viper 5000-8000 ' 10.5)x(11.7-12.9) Mehihorn, et.al.,
1987

Sarcocysts in chukars (Alectoris chucar).

Adult chukars, which were accidentally infected with sarcosporidia, in hunting business in lle Alatau,
Almaty region in 2018-2019 were studied.

To identify the sarcocysts in chukars, ‘native’ preparations of thigh, chest, and cardiac muscles were
used with the light microscope in low magnitude. To identify the life cycle of sarcosporidia in the muscles
of chukars, predators were fed by them; then, via analysis, presence of sarcosporidia was determined.

Research results of sarcocysts in chukars are depicted in table 4. As it is shown in the table, infection
by sarcocysts was high for chukars. Males were more prone to infection; thigh muscles were especially
damaged, but they were absent in cardiac muscles [8,9].

Table 4 - Research results of sarcocysts in chukars

Identified In one
Year Studied Inf((e;ted Studied Inf((e;ted Studied Inf(;:ted season
° ° ° Sav S.ab S.av, S.ab
2018 45 4(9,5) 20 2(10) 10 2 (20) 16 - -
2019 22 2(9,8) 9 2(10,5) 12 1(10,2) 4 1 3
Total 67 6 29 4 22 3 20 1 3

Note: S.av - Sarcocystis alectorivulpes.
S.ab - Sarcocystis alectoributeonis.

Table 5 - Comparative information of sarcocysts in chukars

. Size of cyst Value
Lo Cyst size
Type Definitive host (Mn) walls Merozoits Sporocysts
((Mn) (Mn) (Mn)

Sarcocystis 20-560x 2.1-4.2 x o o
alectorivulpes Fox, Corsac fox 530-9750 2.0-2.8 9.8-14.0 oo
Sarcocystis 52-130x 1.4-2.1x 8.4-10.5x
alectoributeonis Buzzard 260-2600 0.5-1.0 7.0-8.4 11.2-14.7

Conclusions. As a result of the research, two types of sarcocysts Sarcocystis citellivulpes,
Sarcocystis citellibuteonis were identified. Sarcocystis citellivulpes (5.6%) was more common, its main
carrier was Canidae (dogs), while Sarcocystis citellibuteonis was seen rarely (0.5%).
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5 types of sarcocysts were found in house mice. They are Sarcocystis murus, Sarcocystis
musmustellis, Sarcocystis disperse, Sarcocystis crotali, Sarcocystis murivipera. Definitive hosts are: cat,
weasel, owl, rattlesnake, and Palestinian viper.

Research results of sarcocysts in chukars are depicted in Table 4. As it is shown in the table, infection
by sarcocysts was high for chukars. Males were more prone to infection; thigh muscles were especially
damaged, but they were absent in cardiac muscles. Two types of sarcocysts (Sarcocystis alectorivulpes,
Sarcocystis alectoributeonis) were found in chukars.

. Y. CekceHoBal, b. K. EcumoBl, 3. A. Ml6parnmosa2

1AGaii aTbiHAarbl Kas¥ly Anmartbl, KasakcTaH;
2Anmartbl yHuBepeutet” Anmartsl, KasakctaH

KEWB1P KEM1PI1LUTEP MEH ~¥CTAPAATbl SARCOCYSTIS

AHHOTauus. CapKocrnopuanos - >xkaHyapnapibll, XX T eniMMeH askTanaTblH CO3blMasbl aypybl. OpraHusm
capKocuMcTanapMeH KaTTbl 3aKkbIMAaraH YakbiTTa, >XaHyapnapfa anasfak, asy, ynnanapfbil rvgpeMuscol
6alikanagbl. CapkouycTanapably Aamybl Oy/LLIbIKET XacyLlanapbl MeH ynnanapbiHia eTear

Taburu xargarifa XbIpTKbILL XaHyapiap capKouucTanapMeH 3akbIMfanraH aypy XaHyapnapgblil, eTLL XereH
Ke3fge XyKTblpaTbiHbl 6enrini. CapkouucTanap CapKOUMCTUH X3He CapKOCMOPWOLWMH Aen aTanatbiH Y/bl 3aTTap
6enepi, onap >xxaHyapnapape! 5-20 carart iwiHge enlmre gylwiap eteqi.

CapkoumcTanapMeH CYTKOPEKTiNep, atan aiTcak enlkrep, Gyrbinap, kabaHdap, KOSHAAp, ereykyipbiKTap,
ThllKaHaap, YW xaHyapnapbl >k3He KycTap (kabaiibl Yl/pektep) 3akbiMpgaHadbl. YKabaiibl >kaHyapnapapil
CapKOLMCTO3apbIHbIL, 3TMONMOrMACLIHAA OCbl napasuTrepgiy, 6ipHele TYprepi 6enrw, onap enlkre (KyrkbiHLIAaK
OynwbIkeTiHAe, T TamblpnapbiHaa); KabaHaa (6ap/blk KengeHew, canans! 6y/iibIKeTrepiHae, KebiHece anatparma
OynwbIKeTiHAE, Truiall yuwbiHAa, Kypcak KabblpranapbiHia, Y peK Oy LbIKeTIwAe); KosHaapaa (KalKaHbIl, 6apibiK
6yniibikeTrepinae); YVipektepae (kaLkaHbll, Gy LbIKeTrepiHAe) kesgecedi. Liuctanap 6ynlibikeTapabik A3HEKeP
YNNacblHAA OpHaIaCKaH.

CapkouucTaiapMeH 3anangaHraH ipi Kapa Mmangpiy, XK3He LWOoLLKaHbIL, WKL €TiH XKEreHHEH KeiliH, 4euHuTMBN
Meci HaxicTepimeH Gipre cropouucTanapabl 6ene 6actaigbl. Afamaap >kaHyapnapgpil, WuKl capKouMCTO3AbIK
eTrepiH nainganaHraH Kesge, COHAal-aK LML eTMeH >KaHACKaH >karfaiifa HeMece XKeke rMrveHaHbl CakTamaraH
Ke3fe, CapKoCropuamnos aypyblH XYKTbIpybl MYMKIH.

CapkouncTo3 KesiHAe WHKy6auusanblK Kesel eTe y3ak yakbIT >XYpedi, >aHyapnap Katrbl 3akbiMAairaH
Xargainga, ew 6ipiHwi 6aiikanaTtblH 6enrici - asy. Xak acTbl X3He Keklpek aiiMakTapblHAA iCiHYy/ep aikbiH Haiika-
Nagpbl, XXaHyapnapaplL, Ko3ranbICbl Halapnaingpl, Ken »xata 6epef”™ Keibip xargaiiga enimre akenefi, erepge aypy
XaHyapnap CapKOCMopvAMo3 aypybiMeH 3/1a3 3akbiMAanraH >xarfjanfa, aypyabll, KIVMHUKanbIK Genriiepid xbin
60i1bl TacbiMaiaaybl MYMKIH.

Capkocrnopuanos aypybIMeH enreH >xaHyapnapia, el angpiMeH, a3y Kesre TYcegi. Onapgbly Wil MapeH-
XMMaTo3abl MYLlenepiHge KYPT alikbiH KeplleTll e3repicTep 6aiikanvaiigbl, 6ipak MYLlenepiHiy, KenemgepiHiy,
KiLipelireHiH aHblk 6aiikayra 6onagpl. uadparmaga, Kypcak 6enimiHge, Tingiy TaMmblpnapbiHaa, XXYpek 6y bIKeT-
TepiHAe comnakLla KenreH aKk Hemece Cyp KocbIbICTapAbl, ArHU capKoumcTanapibl kepyre 6onagpl.

Cosbinvanbl 6onraH xargaiifa KentereH capkouucTanapMeH katap onapfpll, aiiHanacblHAa 3K Ty3fapably,
WweriHgici naiga 6onmagbl X3He COHAal-ak Kauka OyflblK eTrepiHge aikblH TMAPEMUS OpbIH - anafpl.
CapKoumcTo3abl TeK XaHyapnap efreHHeH KelH raHa aHblKTai anambi3. Onappbly, enekcenepll MiHgeTri TYPge
MUKPOCKONUANbBIK TYPLe 3epTTey KaXeT, KaTrbl 3aKbIMAairaH efiekcenepAi 2 METP/IX TePeHAIKTe KEMY Kepek.

3akbIMairaH Man eTLL, CbiHAMaapblHaH a/blHraH KeaHALlepre MUKPOCKOMUAMBLIK 3epTreynep XYprisy
apkblfibl AMarHo3 Kolibinadbl. CapkouucTanapgpll, Oy/libiKeT TaillblKTapbiHAA XaHe Oy/llbIKeTapanbiK A3HeKep
ynnanapbiHAa OKLUaynaHaTbiHbIH aHblKTan Kepgik. CapkouucTosteH KYpec XYprisy wapanaps! ani ge 6onca o
HaTWKeNepL b6epmeii Keneai.

¥CbIHbI/bIN OTbIPraH XXyMbIC Keibip keMiprilutep MeH KycTapgarbl Sarcocystis TybICbl eKifepiHiL, hayHacbIH,
JaMmy LMKAapbiH YK3He MWUKPOMOPMOOrMACHIH 3epTreyre apHairaH. Ocbl 3epTTeyre Kon >keTk13y YLiH, ycak
OMbIPTKa/bl XaHyaprapMeH 3KCMepumMeHT >KYpPrisingi. Bisgiy, XyMbICbIMbI3AbIL, MakcaTbl - Kemiprilitep MeH
KycTapgbll, Kkelibip TYprepiHge capkocnopugusnapgbll, TapanybliH aHblkTay, TabbliraH capKocnopuamanapibil
MOP(OOTUACHIH, ONapAbILL MPLL LK LMKNbIH 3epTrey.

3epTrey HaTvKenepi Kemipriimep MeH KyCTapAbll, CapKOLMCTO3AapblIHbIL, 3M1300TONOMMA/bIK CUNAaTramachbl
YWiH naiganaHbinybl MyMIWH. JlaMy UMKAbI MEH HaKTbl KypblibIMAbl 3epTrey Sarcocystis TybICbiHbIL, TYp/epiH
AvnarHocTvkanay YLiH KaxeT. 3opmaH, YV ThilKaHaapbl, KeKLKTep CYTKOPEKTINEp MeH KyCcTapaplL, CapKOLMCTO3-
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[lapblH 3epTTey Ke3BAe 3epTxaHanblk Y/ri penHge anbiHagbl. “lMapasutonorns” >xkaHe "OMbIpTKachbi3gap 300/10-
TUACH" KypcbiH OKbIN YWpeHy 6apbiCbiHAa YibTpak pbibiMbl MeH fAaMy LMKAbl 6OVibiHIIA MaTepuanfapab
nangananyra 6onagpsl. OCbl X MbIC HEri3iHAE 5 Makasa XapblK Kepgi.

TYWiH cesfep: CapkoLWCTa, CapKOCTOpWAWo3, hayHa, damy LUMKIbl, MUKPOMOP(OMOris, MeposouT,
4e@UVHUTYBN MECi, LUIM30TOHWSA, raMETOTOHWS, CrIOPOrOHUS.

. Y. CekceHoBal, b. K. EcumoBl, 3. A. M6parumoa2

Ka3HMY vm. Abas, Anmatbl, Kasaxcra;
2ANMaTVHCKMWIA yHBepcuTeT, Anmartbl, KasaxcraH

SARCOCYSTIS Y HEKOTOPBIX N'PbISYHOB U IMTUL,

AHHoTauus. CapKocrnopuanos SIBASETCS XPOHWYECKMM 3a60/IeBaHMEM KMBOTHbBIX, KOTOPOE 4acTo 3aKaH-
YMBaAETCS NETabHbIM MUCXOAOM. Y >XMBOTHbLIX MPU CU/IbHOM MOPaXEHMM OpraHM3Ma CapKOCMOopuAMOo30M Habito-
faeTcsa cnabocTb, UCTOLEHNE W TMAPEMUS TKaHed. Pa3BUTUE CapKOLMCTOB MPOMCXOANT B MbILLEYHbIX KNeTKaxX M
TKaHSX.

V3BECTHO, UTO B €CTECTBEHHbIX YCMOBUAX XMWLLUHbIE YXMBOTHbIE 3apakatoTcs MNpu YNoTpebneHMn msca
YKMBOTHbIX MOPaXKEHHbIX capkoumcTamn. CapKOUWCTbI BblAENAIOT SA0BUTHIE BELLECTBA, CApKOLMCTUH U capKocmno-
PUOLMH, KOTOPbIe NMPUBOAAT K NeTaSlbHOMY UCXOAY XXUBOTHbIX B TeYeHne 5-20 yacos.

CapkouycTamMmm MOpaxardTCs KOCYNWU, ONeHW, KabaHbl, KPOIMKM, KPbICbl, MbILIK, [OMALUHUE >XKMBOTHbIE U
OVKMe yTKU. B aTronornm capkoumcTo30B AMKUX XXUBOTHBIX M3BECTHbI HECKO/BKO BIAOB 3TVX Mapa3vToB, KOTOPbIe
BCTpeuatoTcss Y Kocylb (B MbllULAX [JIOTKW, B KOPHSAX N3blKa), Y KabaHa (BO BCeil MomepeyHOMNonocaTol
MYCKynaType, MPeMMyLIECTBEHHO B MblWLaxX Auadparmbl, KOHYMKaxX A3blKa, OPIOLLHON CTEHKE, N B CEpAeYHOM
MbILLILE), Y KPOMMKOB (BO BCEX CKEMETHbIX MbIWLUAx), Y YTOK (B CKENETHbIX Mbiuax). LIUCTbI pacrnonoXeHbl B
MEXMBbILLEYHOI COeANHNTENBHON TKaHMW.

Mocne npvemMa CbIporo Msica KpyrnHoro poraTtoro CKoTa WM CBUHEN, 3apaXKeHHbIX capkouucTamu, aetnHUTMB-
HbIli X035IMH C (DEKAIMAMIN HAYMHAET BbIENATb CMOPOLMCTLI. YenoBeK MOXKET 3apasnTbCs CapKOCMOpPUAMO30M Npu
YMOTPOG/IEHN CbIPOr0 MSCA, 3aPaXKEHHOTO CAPKOLMCTO30M XMBOTHBIX, M MPU He- COBMHOAEHNN IMYHOI TUrMeHbI.

Mpn capKouMCTO3e MHKYOALMOHHbIA Nepuos MPOAO/KAETCA OYeHb [MMTENbHOE BPEMS, W MPU CUJSIbHOM
MOpPaXKEHNN >KMBOTHbIE MOABEPralTCA MCTOWEHNIO. XXMBOTHbIE MMOXO MepeapuraroTcs, 6ofblle HaxoaaTcs B
COCTOSIHMM NeXa, B NOLYENIOCTHOW U IpyaHOl 061acT OTMevatoTcs OTekn. B HekoTopbIx cryyasx 3aboneBaHue
NPMBOAUT K rnMbenmn »mnBoTHoro. Mpu cnabom MopakeHnn 60/bHbIE XXMBOTHbIE MOTYT NEPEHOCUTb KAMHUYECKUE
NpW3HaKy 3a60/1eBaHMS B TEUEHWE rOJa.

Mpn 60M1e3HN CapKOCMOPMAMO30M B MEPBYHO OuYepedb HabMHOAAETCS UCTOLLEHME OpraHM3Ma XXMBOTHbIX. Bo
BCEX BHYTPEHHMX MapPEHXMMATO3HbIX OpraHax pe3KO BbIPAXKEHHbIX W3MEHEHWIA He HabOfaeTCs, HO MOXHO
3aMEeTUTb YMEHbLLEHWE Pa3MEPOB OPraHoB XMBOTHbIX. MOXHO YBUAETb CapKOLMCTbI - 0BafbHble 6efble UM cepble
COeIMHEHUS - B Anadparme, B OPIOLLHON YacTi, B KOPHAX 3blKa W B MbILLILAX CepALa.

Mpy XPOHMYECKMX COCTOSIHMAX Y XXMBOTHBIX BOKPYT MHOFOYMC/IEHHbIX CapKOLMCT 06pa3ytoTcs OTI0XKEHNS
COMeN 1 TakXKe HabNHAaeTCs BbIpaXKEHHAsA rMAPeMmUs CKeNETHbIX Mbill, CapKoUMCTo3 MOXHO 06HApPYXXWTb TONbKO
MoC/e CMEPTU XMBOTHBIX. TPYTbl XXMBOTHbIX HEOOXOAMMO MUKPOCKOMMUYECKN NCCMEA0BaTh, CUIbHO MOBPEXAEHHbIE
TPynbl cnegyeT norpedarb Ha rnyouHy 2 MeTPOB.

Mpy NPOBEAEHNN MMKPOCKOMMYECKNX UCCNEA0BaHUIA CPE30B, MPUIOTOBMIEHHbIX U3 NPO6 MOPaXKEHHOTO Msica
XXVMBOTHbIX, YCTaHaBNMBaeTCA AMarHo3. MoXHO yBUAWTb, YTO CapKOLMCTbI U30/IMPOBAHO HAXOAATCS B MbILLIEYHbIX
BO/IOKHAX M MEXMbILLEYHbIX COEAMHUTENbHBLIX TKaHsX. Mepbl N0 60pb6e C CapKOLMCTO30M BCE €lle He AaroT
NOMOXKNTENbHBIX PE3Y/bTATOB.

Mpepnaraemas paboTa NpegHasHayeHa Ans n3yyeHus hayHbl, LLMKIOB Pa3BUTUS 1 MUKPOMOPGONOrMn NpeacTa-
BUTeneli poga Sarcocystis HEKOTOPbLIX FPbI3yHOB M NTUL, NS AOCTUXKEHMS 3TOTO WUCCNefOBaHMS Obln NPOBEAEH
3KCNEPUMEHT C  MENKUMM  MO3BOHOYHBLIMW KMBOTHbIMK. Llenblo  Haweli paboTbl SBNSETCA  BbISBNEHWE
pacnpocTpaHeHNst capKocnopuanii B HEKOTOPbLIX BUAax FPbI3yHOB U NTUL, M3yyeHre MOPOoorumM 06Hapy>KeHHbIX
CapKOCMOPUAWNIA, NX XXU3HEHHOMO LKA,

Pe3ynbTaTbl MCCMegoBaHWS MOFyT  ObITb  MCMOMb30BaHbl [  3MM300TOIOMMYECKO/  XapaKTepUCTUKK
CapKOLMCTO30B TPbI3yHOB W MTUL, W3yuyeHWe UMKNAa pasBUTMA M KOHKPETHOM CTPYKTYpbl HEOOXOAMMO Aans
AMarHocTKM BUAOB pofa Sarcocystis. YKenTblid CyCnvK, fLOMaLLHWE MbILK, KEKIMK MOTYT CYy>XWTb a60paTOpHbIM
MPVYMEPOM NPU NCCNEA0BAHNN CapPKOLMCTO30B MIEKONUTAKOLWMX W NTWL. Mpy n3yyeHnn Kypca «Mapasutonorms» u
«300/10rMsi 6ECMO3BOHOUHbIX» MOXHO WCMOMb30BaThb MaTepuabl MO YAbTPaCTPYKType M UMKy passuTus. Ha
OCHOBEe 3TOi4 paboTbl OMy6/IMKOBaHO 5 CTaTeil.

KntoueBble CnoBa: CapKoLMCTa, CAapKOCMopuaMos, (ayHa, LMK pasBUTUS, MUKPOMOPGONIOTUS, Mepo3omT,
NeDUHUTUBHBIA X035MH, LUM30rOHWS, FaMETOrOHWS, CNOPOTOHMS.
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