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WAYS OF INFECTION OF VERTEBRATE ANIMALS
WITH SARCOSPORIDIA AND MORPHOLOGY
OF THEIR CAUSATIVE AGENTS

Abstract. Spores are protozoan single - celled organisms that parasitize the body cavity, intestines, and blood
cells of annelids, molluscs, arthropods, vertebrates and humans. Due to parasitic activity, digestive and contractile
vacuoles are absent: they absorb nutrients through the entire body; they do not have motor organoids, only the sex
cells and microgametes contain flagellum.

Spores reproduce by asexual, sexual, and sporogony processes. The process of asexual reproduction occurs
through the division of the nucleus into many nuclei, i.e., as a result of the process of schizogony, young individuals
called merozoites emerge. Sexual reproduction is the emergence of gametes in the process of gametogony. The
zygote formed as a result of copulation is covered with a thick coat that turns into an oocyst. After this, the process of
sporogony begins. As a result of the process of sporogony within the oocysts, first sporoblasts are formed, from
which small sporozoites appear and they are located inside the spores.

Among the sporous organisms, coccidiomorpha are the protozoan which cannot exist independently and only
parasitically live inside the cell. The body forms are oval, roundish, or arched. They are found in the intestinal cells,
myocytes, hepatocytes, and in kidneys and blood cells of humans, vertebrates (mammals, birds, reptiles). The life
cycle of coccidia is very complex.

Oocysts via water and grass enter the intestines of the intermediate host; the cell wall of the oocysts under the
influence of intestinal juices is dissolved and eight sporozoids released. For further development of sporozoids, it is
necessary to penetrate the intestinal epithelial cell; when they penetrate the cell, the body rounds up and turns into
schizont. The nucleus of schizont divides several times. The division of these nuclei underlies the process of
schizogony. This is the process of asexual reproduction. Around each nucleus, formed as a result of schizogony,
cytoplasm is accumulated, which turns into small merozoites. The process of schizogony is repeated several times, so
the number of parasites increases. After schizogony, the gametogony process begins. This process occurs in the final
host, resulting in gametes. The final hosts of parasites expell sporocysts (oocysts) to the external environment with
feces. Accordingly, this process is repeated.

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

Introduction. Sarcosporidiosis-zooanthroponosic disease of animals and humans, characterized by
lesion of the muscle caused by single-celled protozoa. Sarcocystosis is often recorded in a chronic form
and is externally unnoticeable invasion. Pathogens of sarcocystosis occur in the form of trophozite
(endozite, cytozoit) and cyst (micro-and macrocysts) in the body ofintermediate hosts (pets) [1].

Sarcocysts are parasites that are common in vertebrates, including sheep (Sarcocystis ovicanis,
Sarcocystis ovifelis), goats (Sarcocystis capracanis), cattle (Sarcocystis bovicanis, Sarcocystis bovifelis,
Sarcocystis bovihominis), camels (Sarcocystis camelicanis), pigs (Sarcocystis) suicanis, Sarcocystis
suihominis), and other animals. The external structure of sarcocyst species is very similar to each other.
They reproduce through two hosts, through definitive (final) and intermediate hosts. The final host happen
to be a human, dog, cat, and other predatory meat-eating vertebrates. On the other hand, ungulates,
rodents, seals, birds (except for predatory birds), reptiles, fish nurseries happen to be intermeiate hosts.

57


https://doi.org/10.32014/2020.2519-1629.24
mailto:s.dana_1971@mail.ru
mailto:gulfairuz_73@bk.ru

News ofthe National Academy ofSciences ofthe Republic o fKazakhstan

Definitive hosts of the parasite expell sporocysts (oocysts) to the external environment with feces.
The initial phase of development is the trophozoite. It has a shape of sickle, banana, spindle, or pea; the
body size is 6-15 microns, and the width is 2-7 microns. Parasites consist of a nucleus, cytoplasm, and cell
wall.

The body size of cysts visible to naked eye reaches 10-20 mm. The shape of this species resemble
spindles, ellipses, or cylinders, with two-layer walls. The cystic cavity is filled with trophozoites and is
divided into many chambers. The typical form of sporocysts is ellipsoid, the body size is
14.3x10.2 microns. There are no polar bodies. The wall happens to be shiny, colorless, very thin, and
tender.

In the cavity of the Sporocyst, there are four sporozoits with a body size of 9-11x2-3 microns and
round residual body. Sarcocystoses are found in all regions of Kazakhstan [2].

Materials and research methods. In the complex educational and research laboratory at the Institute
of Natural Science and Geography and the laboratory of Invertebrate Zoology at the Department of
Biology in the period from 2018 to 2019, study was conducted. The target area of research was the south-
eastern region of Kazakhstan.

A comparative study of the morphology of sarcocysts, cystozoids, and sporocysts from samples of
various vertebrate species under a light microscope showed the presence of different shapes and sizes of
cysts, merozoits, and the structure of the cyst wall. The volume and shape of cysts usually depend on their
age and level of maturation. A constant diagnostic sign of mature sarcocysts of various animal species
under a light microscope is the structure of the cystic wall and the size of increasing, complete stages of
sarcocyst development-merozoits.

When determining the type of sarcosporidia, both morphological and biological properties of the
parasite, as well as the intermediate and definitive host and the species it belongs play an important role.
Sarcosporidian are related to specific parasitic group according to the intermediate owners. From samples
taken from various vertebrate species, when studying the development cycle and morphology of
sarcocysts, it was found that these animals have sarcocysts that differ significantly in the size of
merozoites. The dependence of the merozoite size on the taxonomic belonging of the definitive host was
studied [3].

Results and Discussions. The morphological feature ofvarious sarcosporidia species usually depends
on the taxonomic belonging of the definitive host. Definitive hosts morphological comparative data of
various sarcosporidia are shown (table 1). The study mainly identified the size of merozoites and
sarcocysts and the structure of the wall.

Table 1- Size of merozoites and sarcocysts and structure of their wall

Species Inter- Definitive Average size of Structure Thickness
mediate host host merozoites (microns) of the cyst wall of the cyst wall
Sarcocystis Yellow Fox, corsac fox 41x12.1 Horizontal 14-33
citellivulpes ground wavy
squirrel
Sarcocystis Buzzard 1.6x7.0 Smooth 06-10
citellibuteonis
Sarcocystis House mouse Cat 4.1x13.8 Smooth 1.1-2.0
muris
Sarcocystis owl 2.0x7.0 Smooth 0.4-1.0
dispersa
Sarcocystis Vole Kestrel 2.1x8.4 Smooth 0.4-1.0
cerne

Sarcosporidia merozoites with definitive hosts as a predatory mammals (fox, corsak, dog, cat) are
large, with thick, horizontal wavy cyst wall(under a light microscope). There is only one distinction: walls
of sarcocysts of house mice are smooth. Merozoites sarcosporidia of predatory birds as a definitive host
(buzzard, owl, kestrel) are small, the walls of the cysts are not horizontal horizontal wavy but are smooth
and thin (table 2) [4].

58



ISSN 2224-5308 Series ofbiological and medical. 3. 2020

Table 2 - Comparative data of sarcocysts identified from predatory mammals as a definitive host

Species Intermediate host Definitive host Average size of merozoites (microns)
Sarcocystis bovicanis Cattle Dog, wolf, fox 3.7-10.5
Sarcocystis ovifelis Sheep Cat 3.4-13.3
Sarcocystis ovicanis Sheep Dog, buzzard, shibor 4.7-14.2
Sarcocystis moulei Goat Dog, wolf, corsac 5.0-16.0
Sarcocystis suicanis Pig Dog, cat 2.5-14.1
Sarcocystis eduicanis Horse Dog 43111
Sarcocystis gruneri Maral Dog, wolf 1.0-12.2
Sarcocystis orientalis Siberian mountain goat Dog, wolf, fox 3.4-184

To determine the life cycle of sarcocysts, it is very difficult to find definitive owners, that is predatory
animals, especially the wild ones. In the selection of definitive hosts of the sarcocysts under reasearch, it
can significantly help to determine the definitive host dependence on the above-mentioned morphological
features. This allows you to predict definitive hosts among predatory mammals or birds.

The results of a study of sarcocysts in which rodents (zorman, house mice) are intermediate hosts are
presented in the following section. With brief information about the distribution of animal data and the
detection of sarcocysts of wild rodents given, collected material is analyzed.

In Kazakhstan, there is a vast habitat area of wellow ground squirrel, which covers the southern
(Kyzylorda, Shymkent, Zhambyl) and South-Eastern (Almaty region). It is also very common in the
western part of Kazakhstan (Atyrau, West Kazakhstan, and Aktobe regions), in Central Kazakhstan (in the
Western regions of Karaganda and Akmola regions). Yellow ground squirrels are vertebrate animals that
live in groups. They live mainly in clay-desert steppes and semi-desert lands, also, in hardened sands. In
S.M. Puck's work, seven species of coccidia were identified in this animals. Individuals that belong to the
genus Eimeria-5 species, genus Isospora-2 species, taxoplasm and sarcocysts [5].

379 yellow ground squirrels of different ages and genders were selected for the study. Microscopy of
native preparations revealed 28 (7.4) infected rodents. In 2018, the overall infection rate of yellow ground
squirrels was significantly higher (7.6%). This indicator is also associated with the study of adult animals.
Among young population fewer infected ones were encountered, and compared to males, female infection
(11.4%) is dominant, but in 2019-vice versa. Therefore, in males and females, there is no difference. Only
5.6% of the total number of examined yellow ground squirrels were infected with Sarcocystis
citellivulpes, 0.5% - Sarcocystis cittellibuteonis, and in two species simultaneously-0.4%. In the habitats
of yellow ground squirrels, the definitive host of sarcocysts, i.e. representatives of the order of predators -
fox and corsacs are widely common [6].

Sarcocystis cittellibuteonis cysts according to ultrastructural characteristics are thin cysts that are
widespread in mammals, birds, and reptiles. The thin wall of cysts differs from the cysts of Sarcocystis
citellivulpes by the morphology of the cystic walls and a smaller size of cystozoids at the optical level.
The cystic wall of sarcocystis citellivulpes is equipped with thick, that is, long glands consisting of fibrils.

The attention-grabbing diversity of the structure of the cystic walls of sarcocysts species and the
formation of a specific cystic wall in each cystic phase of parasite development can be explained by
hereditary features. Questions about the charactristics of the cystic walls of cattle sarcocysts were
discussed in the works of M.D. Novak, V. M. Fedoseenko, V.A. Orazalinova, sheep sarcocysts -
A.O. Heydorn, Mehihorn [7].

Experimental work carried out in farm animals has shown that only asexual reproduction -
schizogony - occurs in the intermediate host, while in the definitive host - the process of sexual
reproduction: gametogony and sporogony. At the first infection, an acute symptom of sarcocystosis is
observed in young animals, when inside the body is undergoing a process of mass asexual reproduction.
The disease can quickly proceed and become fatal. After the formation of the sarcosporidium development
period, a chronic phase of the disease occurs in the muscles, which is usually observed when examining
muscle cysts.

Several methods are used during the study of sarcospores. Fecal examination using the fulleborn
method--this method is simple and widely used in practice. To do this, after about 10-20 grams of feces
taken, it is put it in a glass container of 100-200 ml volume, in which a pre-prepared saturated solution of
table salt is added(to prepare a solution of table salt, mix 350 grams of table salt in 1 liter of water and boil
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for halfan hour). After that, it is completely crushed up with a stick. The stool is diluted with a solution of
salt in the concentrate and mixed again with a stick. Feces are re-filtered with a filter and poured into a
clean glass container for 30-40 minutes to settle. During the 'settlement’, sarcocysts float to the surface of
the liquid. They are removed from the surface of the liquid, placed in a slide, covered with glass, and
examined under the microscope.

The Darling method uses precipitation and flotation methods together. First, 3-5 grams of feces are
mixed with a small amount of water, the resulting mixture is filtered with a filter and poured into a
centrifuge tube. In the opposite tube of centrifuge fecal filtrate or water is added, and their weight is
balanced. Then the test tubes are turned over by a centrifuge device for 5 minutes at a speed of 3000 rpm
(at that time sarcocysts precipitate). Then drain the liquid on the surface of the precipitation and pour into
the latter the Darling liquid prepared with the addition of glycerol solutions with a density of 1.205 kg/m
and the equal amount of saturated table salt. The precipitation is well mixed with the Darling liquid. It is
shaken so that there is no spill outside and rotated for 3 minutes at a speed of 1000 rpm. This way,
Sarcocysts in the fecal liquids float on the liquid surface. They are removed from the surface of the liquid
and examined under a microscope on a slide with a covering glass.

In the compression method of study, 25 grams of samples of heart, sub-cutaneous, tongue, and
abdominal meat are taken from deceased or slaughtered animals. From the selected meat samples,a
preparation of 1.5x0.3 centimeters is made, placed in a slide; 1-2 drops of isotonic solution are instilled;
the surface is covered with a covering glass, clamped between the glasses and examined under a
microscope. In addition, for a clear detection of parasitic trophozoites with an average magnifier
microscope, they should be dyed. 2-3 drops of 0.5% aqueous solution of methylene blue and frozen
alkaline acid are instilled; after 3 minutes, 2-3 drops of 25% smelling salts are poured on the particles;
then, the particles are compressed and examined under a microscope. Sarcocysts can also be detected
using a fluorescent microscope [8,9].

Conclusion. According to the taxonomical characteristics of the definitive hosts, it was found that
some morphological features of sarcocysts differ abruptly. If the definitive host of sarcocysts happens to
be predatory mammals, cystozoites in the cysts are large, its wall is thich and with glands, and if the
definitive host of sarcocysts happens to be a predatory birds: merozoites are small, walls of sarcocystis are
thin and smooth.

[.Y.CekceHoBa 1 I'.b.ATanuxosa2

1A6aii aTbiHgarbl Kas¥y, Anvatsl, KasakcTaH;
2X.JocmyxameloB atbiHAarbl ATblpay MeM/IEKETNK YHUBePCUTET ATblpay, KasakcTaH

OMBIPTLAJIbI XXAHYAPJTAPAbLL, CAPKOCIMOPNANNEPMEH 3AJTTANOAHY XXOJ10APbDI
XXOHE ONAPAbIL LLO3AbIPT bILUTAPBbIHbIL, MOP®OJIOIM MACHI

AHHoTauus. Capkocnopuannep - Sarcocystis TybICbiHA Sporozoa K/acbiHa >kaTaTblH KapanaiibiMabliapabiH
napasutnk TYpi 60nbin Tabblnagbl, Taburatra KeH TapairaH. XXepwapbiHbIH 3pTYpPAi enjepLueH OMbIPTKabl
»KaHyaprapAblH KenTereH TYprepiHeH TabbiiraH. dapece y® aHyap/apbiHbIH CApKOCMOPUAWIEPMEH 3a/1a/aHybl
»kabalibl )xaHyapnapra KaparaHza 6acbIMblpak 60/bIn Kenear

CapKoLUCTO3 - KeH TapasiraH XK3aHe a3 3epTTe/reH MecLlLL, 6y/LbIK T yAnacbiH 3aKbIMAAWTLIH XXaHyap/iap MeH
aflaMHbIH MPOTO30MNbIK aypybl. OnapabiH KO3AbIPrbillTapbl capkocnopugniep Hemece 170 xbligaH actam 3epTTey
Tapuxbl 6ap eT crnopasapbl 60/1bIN Tabblagbl.

CapkoumcTanapgbl XyKTbIpy 3apece TONTasbIn NPLULWK eTeTL XxaHyapnapia 6acbivbipak 60naibl, COHbIMEH
KaTap abalibl >xaHyapnapgarbl capkocnopuannep y®xaHyaprapbiMeH cabICTbIpraHa Halliap 3epTTereH.

Capkocriopuannep acywaiwifik yucrta TY3yli KOKUMansiap, eKi MeCiHiH arsacbiHga eTeTiH 06auraTTbl
reTepoKceHai TipLWinik UMKA T3H. XKbIHbICTbIK (FAMETOrOHUS) MeH CMOPOrOHMS NMpPoLea COHrbl UECI - XXbIPTKbILL
»aHyapnapipblH arsacblHia eTefi, COHbIH H3TWKeaHAe oouncTanap HaxlcneH 6ipre cbIpTKbl opTara 6eniHegi. Onap
apa/iblK MECiHIH arsacbiHa TYCKeH[E XbIHbICCbI3 Kebeto npoueci XKYpeai, COHbIH HITMXKECiHAe Heri3iHeH Mepo3ouT -
raMOHTMEH TONTbIPbUITaH Gy LbIK eT LycTaNapbl KabinTacaibl.

Mopdonornanblk KypblibICbl CONaK, YyLITapbl [eHrefeKTenreH YypLublK T3pi3gi Hemece 12-16x3-9 MKM
efieMaepiMeH fora Tapisgi criopanapMeH TOATbIpbUIraH Yy3blHAbIMbI 0,17-1,6 MUnnMmeTp 607bIN KeneTL
UMAMHAPANIK uucTanap TY3edi. HAapockbl opTacbiHAa Kapuocomacbl 6ap comak HemMece AeHresiek niwiHgi 6onbin
kenegi. Llnctanapbl TaraMmeH 6ipre afamMmHbIH ac KOpbITY XO0/bIHa TYcegi (MHBa3Mp/eHreH XaHyapnapablH eTLLEH).
AcKazaHfa X3He all iLekTe onap hepMeHTTEepALL, 3CEPiHEH CbIPTKbI Kabbirbl epya” NapasnTTep KaH Tamblp/apbiHa
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€TLL YX3He KaHHbIH arbICbiMeH 6YKLL feHere Tapanagbl. CofaH KeiiH ask-Kon, KeMel, TLU, XXYPeK by LUbIK eTTepiHie
onap XaHa uyctanapapl TY3egi.

CapkocnopuannepgiH KMHMKackl a3 3epTTenreH. TinTi KapKbiHAbl 3aKbIMAa/ITaHHbIH €3BAe Ae CapKOLMCTO3
KMMHVKa/bIK 6enricis eTyi MYMKiH. LincTanapga capkouucTvH fen atanaTtbiH yNbl 3aTTap 60nagbl. MMCTONOrvsabIK
3epTTey Keslfe xaHyaprnapiblH 6ynLulbIK eTiHAe - TMaiMHAl KaTa Tyy, an agamfa - ycak KaH Kylibliy 6alikanagpl.
Broncus  apkblibl  anbiHFaH HATUBTI )K3He TypakTbl 60siiraH npenapatTapfa Hemece OynlblK eTTepAiH
TUCTONOTMSINBIK KECIHAINEPIHEH UWcTanap aHbiKTanagbl. LlucTanap peHTreHoMornsibiK 3epTTey KesiHae CUpek
aHbIKTa/ybl MYMKIH.

OnapaplH apanibIK NEC - ipi X3He ycak Manjap, LLOLLKA, XbUTKbI, naMa, TYVk, KOSH, ThilKaH 601ybl MYMKIH.
TYnKi nea eTKopekTiniep 60nbIN Tabblnagbl. CoOHbIH canjapbliHaH Manja apbiKTay, aHeMusl, eHIMAINIKTIH TeMeHeyi
YK3He TInTi eniMre akeny fe 6aikanagbl.

Makanaga OMbIPTKa/Ibl KaHyapnapgarbl SarcocystisS TybICbiHbIH — eKingepiHiH  TYpnepi, OMbIpTKa/bI
YXaHyapnapablH 3ana1faHy Xonaapbl XXaHe uUcTanapiblH Kenemi MeH menLlepi, Mopgonoruschbl Typabl aTbuiraH.

TYWMiH cesgep: capkoumcTa, CapKOCMOpWUAMO3, (hayHa, [AaMy LMK/bl, MUKPOMOPAONOris, Mepo3ouT,
JeUHUTMBN nea, LIM30rOHNSA, raMeTOrOHNS, COPOroHUS.

[.Y .CekceHoBa x ['.b.ATanuxosa2

IKasHIMY um. Abas, Anmvatbl, KasaxcTtaH
2ATbIpayCKuiA FocyfapCcTBEHHbI yHUBEpPCUTET M. X. [JocMyxamegoBa, KasaxctaH

NMYTN SAPAXXEHWA MO3BOHOYHbIX X)KMBOTHbLIX CAPKOCITOPUAAMN
N MOP®O/I0TNA NX BO3BYAUTENEN

AHHoTaumsa. CapKocnopuanv - napasvTHbIA BWA MPOCTEMLLMX, OTHOCALWMIACA K pody Sarcocystis knaccy
Sporozoa, LUMPOKO pacnpocTpaHeHHbI B npupoge. Ha 3emne o6HapyXeHbl MHOFOYMC/EHHbIE BUAbI MO3BOHOUHbIX
YKMBOTHbIX B pasHbIx cTpaHax. OcobeHHO npeobnafaeT 3apadkeHHOCTb CapKoCcnopuaamm JOMaLLHUX XXUBOTHbIX, YeM
LVNKNX XKVBOTHBIX.

CapKouucTo3 - 3TO MPOTO30iHast 60/1e3Hb XXMBOTHBLIX M Ye/l0BEKa, KOTopas MOpaXaeT MbILLEYHYH TKaHb
LLUMPOKO PacrpoCcTpaHeHHbIA U Manio UCCNefOBaHHbIA. VX BO3OYAUTENSMU SBASIOTCA CapKOMOPUAMU WU MSCHbIE
Cropbl, MetoLLMe NCTOPUIO uccneoBaHns 6onee 170 net.

3apaxeHue capKoumcTamm 0Co06eHHO NpeobafaeT y XMBOTHbBIX, XXMBYLLIMX FPyMnamu, a Takxe capKocrnopuanm
Y OVKNX XXUBOTHbIX, KOTOPbIe UCC/eA0BaHbI XY>Ke N0 CPaBHEHWIO C AOMALLUHUMW XXUBOTHBIMW.

[na  capkocnopugun  xapakTepHbl — BHYTPUK/IETOYHbIE — LIACTOOOpasytoLlmMe  KOKUMAbl,  06/UraTHblIli
reTepOKCEHHbI XXM3HEHHbIM LMK, NPOTEKAaOWNiA B opraHn3me 06omx xo3sieB. M0n10Boi npouecc (rameToroHmMm) m
CMOPOrOHMN MPOUCXOANT B OPraHN3Me MOC/IeLHEr0 X03AMHA - XULLHbIX XXMBOTHbIX, B pe3y/ibTare 00LMCTbI BMECTE C
(hekanMAMM NONAAAKOT BO BHELLHIOW cpedy Mpu nonagaHum nx B OPraHn3m npomexyTOUHOro X03sMHa NpPouCXoauT
npouecc 6ecrnosioro pasmMHOXeHUsl, B pe3y/ibTaTe KOTOPOro B OCHOBHOM (DOPMUPYIOTCSH MbILLEYHbIE LWCTbI,
HanosIHeHHbIe MePO301L0M - FaMOHTOM.

Mopcho/1ornyeckoe CTpoeHVe 06pasyeT LMANHAPUYECKME UUCTbI AAnHON 0,17-1,6 MUNAMMETPOB, MMeoLme
OBa/IbHOe, C OKPYI/IeHHbIMM KOHUamu 6efpoobpasHble UM 3anofiHeHHbIE AyroobpasHbIMU cropamu pasMepomM
12-16x3-9 MKM. AAp0o NpeacTaB/isieT cob0i OBaslbHYH MM KPYryto opMy C Kapuocomoi B LeHTpe. LlucTbl (13
Msica MHBa3MPOBaHHbIX XXUBOTHbIX) BMeCTe C NULLIEA NOCTYNaloT B NULLEBaPUTENbHbIA TPaKT YenoBeka. B xenyake
N TOHKOW KWLLKEe OHU MOJ BO3AeNCTBUEM (DEPMEHTOB, PaCTBOPSIOT Hapy>KHble 060/I04KY 1 NapasuTbl MPOHUKAIOT B
KPOBEHOCHbIe COCYAbl W pacrnpejensitoTcs no BCeMy Tesly C TeYeHMEeM KPOBW. 3aTeM B MbILLLAX KOHEUHOCTelW, B
ropTaHu, Si3blKa, cepLia OHM 06pasytoT HOBbIE LUCTbI.

KrnnHmka capkocrnopuaun Mano usyyeHa. [axe Npv MHTEHCMBHOM MOPaXKEHWW CapKOLMCTO3 MOXET MPONTH
K/IMHWNYECKM He3aMeTHO. B umcTax CofepXUTCA SA0BMTOE BELLECTBO, KOTOPOe HasbIBAETCA CapKOUMCTWUH. [pu
FMCTOMIOMMYECKOM UCCNef0BaHUN HAbNI04aeTCa PeunanB rMauHa B MbILLLAX XXUBOTHbIX, @ Y YesloBEKA - MeJIKoe
KpoBOM3/MSHME. B HaTUBHbIX W CTOMKMX OKpalLEHHbIX Mpenaparax, MoMAyYeHHbIX 6uoncuein wnm  u3
FMCTO/IOTMYECKMX paspe3ax MblIll, MOXXHO OMpPefenTb UMCTbl. LINCTbI MOryT BbIABAATLCA Pefko npu
PEHTIeHO/I0rMYEeCKOM UCC/IEL0BaHNN.

VIX NpoMe>KyTOUHbIM XO03SMHOM MOXET ObITb KPYMHbIA U MeNKUiA CKOT, CBMHbW, NOLIaAM, nama, Bepbtogbl,
3aiLpl, U Mbiw. KOHEYHbIM X03AMHOM SIBMISIOTCS XXMBOTHbIE, KOTOPble SBASKOTCS MI0TOAAHbIMK. B pesynbTarte y
YXMBOTHbIX HabNO4aeTCA NOXYLeHWe, aHEMUS, CHKEHME MPOLYKTUBHOCTU U jaXe CMePTHOCTb. B cTaTbe roBoputcs
0 BuAax, Mopdonorny n nyTax 3apaXeHWs! MO3BOHOYHbIX XXMBOTHbLIX U KOMMYECTBE LUCT, MpeAcTaBuUTENeid poja
Sarcocystis y N03BOHOYHbIX YXUBOTHbIX.

KnouyeBble cnoBa: CapKoLMCTa, CapKoCropuanos, gayHa, LUK pasBuTus,, MUKPOMOPOIOrUs, Mepo3ouT,
0eMHUTUBHBINA XO3AWH, LLIN30MOHUS, FramMeTOrOHKS, CrIOPOrOHUS.
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