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Modern studies on the biodiversity of Sarcocystis and their role in ecosystems

The review summarizes current data on the biodiversity of parasites of the genus Sarcocystis and their signif-
icance for ecosystems, veterinary medicine, and public health. Sarcocystoses are considered diseases of pro-
nounced veterinary and zoonotic importance, as they lead to reduced productivity in farm animals, deteriora-
tion of meat quality, and may cause pathological effects in humans. Information on the taxonomic and geo-
graphic diversity of representatives of the genus, the specificity of intermediate and definitive hosts, as well
as the influence of environmental factors on parasite circulation has been analyzed. It is noted that the actual
species diversity of Sarcocystis significantly exceeds the number of morphologically described forms, which
is associated with the active implementation of molecular genetic identification methods. Modern diagnostic
approaches are reviewed, including morphological and histological studies, as well as molecular methods us-
ing markers such as 18S rRNA, coxl, and ITS-1, which make it possible to clarify taxonomic boundaries,
identify cryptic species, and analyze phylogenetic relationships. The need to integrate classical parasitological
and molecular methods to improve diagnostic accuracy, enhance monitoring, and develop preventive
measures is emphasized. It is concluded that an interdisciplinary approach combining parasitology,
epizootology, ecology, and molecular biology is essential, as it provides a deeper understanding of the evolu-
tionary relationships between parasite and host and forms a scientific basis for the effective control and pre-
vention of zoonotic sarcocystosis.

Keywords: Sarcocystis, biodiversity, ecology, parasites, morphology, molecular identification, zoonoses,
bioindicators.

Introduction

Sarcocystosis is one of the most widespread protozoan infections affecting domestic and wild animals,
as well as humans. The causative agents belong to the genus Sarcocystis (phylum Apicomplexa), which is
characterized by a complex life cycle involving obligatory alternation of intermediate and definitive
hosts [1-3]. The disease has both veterinary and zoonotic significance, as certain species, such as S. hominis
and S. suihominis, are capable of infecting humans [4-7]. In recent decades, the study of sarcocystosis has
acquired an interdisciplinary character, encompassing parasitology, molecular biology, epizootology, and
ecology.

The relevance of studying the biodiversity of Sarcocystis is determined by its high prevalence, its sig-
nificant role in animal population dynamics, and its potential use as a bioindicator of ecosystem health.
Modern research approaches make it possible not only to refine the taxonomic structure of the genus but also
to reveal new aspects of the impact of these parasites on the biosphere [8].

Recent advances in molecular characterization have revolutionized the identification of Sarcocystis spe-
cies, overcoming the limitations of traditional morphological methods. Although morphological features,
such as cyst wall structure, have historically been used for diagnosis, they often fail to reliably differentiate
closely related species [9, 10]. Molecular genetic methods employing markers such as 18S rRNA, 28S
rRNA, ITS-1, and mitochondrial cytochrome ¢ oxidase subunit | (cox1) have become essential for taxonomic
identification [11]. The cox1 gene has emerged as a particularly promising DNA barcode marker, demon-
strating superior efficiency in discriminating closely related species compared to ssTRNA genes, with intra-
specific sequence identity of 98.5-100 % and interspecific identity of 58-92 % [12]. These molecular diag-
nostic approaches have proven to be more time- and cost-effective than electron microscopy and have helped
overcome the limited sensitivity of serological methods [10]. Phylogenetic analyses using these markers
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have shown that some previously recognized species may represent distinct taxa with specific host
ranges [7].

The aim of this review study is to analyze diagnostic methods, systematize and evaluate current ap-
proaches to the identification of the genus Sarcocystis in animals and humans, and determine their role in
understanding the biodiversity and eco-epidemiological significance of these parasites.

This review provides a scientific basis for further investigation of sarcocystosis as a complex biological
phenomenon integrating morphological, molecular-genetic, ecological, and veterinary-medical aspects. The
data summarized in the review highlight directions for improving diagnostics through the combined use of
classical and molecular methods, as well as for developing approaches to the prevention and control of zoon-
otic forms of the disease.

Experimental

Review method. This review was conducted based on a structured analysis of the scientific literature re-
lated to protozoa of the genus Sarcocystis Lankester, 1882. Relevant publications were identified through the
academic databases Web of Science, Scopus, and RINC, including articles published. The literature search
was performed using the following keywords: Sarcocystis, biodiversity, molecular identification, parasite
ecology, and zoonotic infections. Particular attention was given to studies reporting the application of mo-
lecular genetic methods (18S rRNA, cox1, ITS-1, and other markers), as well as to data concerning the role
of sarcocysts in biocenoses.

Literature sources. The present review is based on the analysis of 62 scientific sources, including a lim-
ited number of studies conducted in Kazakhstan, as well as publications devoted to the investigation of
sarcocystosis in countries of the Eurasian region. The genus Sarcocystis is characterized by exceptional bio-
diversity and a complex system of host—parasite interactions, which determines the sustained scientific inter-
est and ongoing research activity in this field. Current evidence indicates that the actual number of species
considerably exceeds the number of forms described on the basis of morphological characteristics [7]. This
discrepancy is largely explained by the broad specificity of definitive hosts and, conversely, the relatively
narrow specificity of intermediate hosts, which together create a rich mosaic of species diversity.

Results and Discussion

The genus Sarcocystis is characterized by an exceptionally high level of biodiversity and represents one
of the most species-rich groups of protozoan parasites among apicomplexan organisms. Members of this ge-
nus are obligate intracellular parasites infecting mammals, birds, and reptiles worldwide. Some Sarcocystis
species have pronounced pathogenic and zoonotic significance for both animals and humans [2, 13].

The combination of an obligatory two-host life cycle, high ecological plasticity, and varying degrees of
host specificity contributes to the formation of a complex and mosaic biodiversity structure within this ge-
nus. Sarcocystosis is a parasitic disease caused by intracellular protozoan parasites of the genus Sarcocystis
(phylum Apicomplexa, order Coccidiida, family Sarcocystidae), which is characterized by a complex and, in
many aspects, still incompletely resolved taxonomy. The life cycle of these parasites involves an obligate
alternation between an intermediate host, typically a herbivorous or omnivorous animal, and a definitive
host, usually a carnivorous or omnivorous species [14]. Currently, more than 220 species of Sarcocystis have
been described, although the complete life cycle has been established only for a limited number of species
associated with specific host pairs [2, 15].

Numerous Sarcocystis species have been recorded in cattle, each exhibiting distinctive life-cycle char-
acteristics and host associations. The most common and well-studied species include Sarcocystis cruzi
Hasselmann, 1923 (syn. S. bovicanis), with canids as definitive hosts, and Sarcocystis bovifelis Hu, Liu, Li,
Zhang, Chen, 2017, with felids serving as definitive hosts. In addition, Sarcocystis hominis Railliet, 1891 and
Sarcocystis heydorni Dubey, Fayer, Rosenthal, 2002 have been identified in cattle and are considered zoono-
tic, as humans may act as definitive hosts following the consumption of infected meat [15]. The presence of
these species underscores the importance of sarcocystosis in veterinary sanitary control and food safety sys-
tems. Other reported species include Sarcocystis hirsuta Railliet, 1886, Sarcocystis bovifelis, Sarcocystis
bovini Blanchard, 1885 and others, reflecting the complex species structure of sarcocysts in this animal
group [16].

Sheep and goats are also hosts to multiple Sarcocystis species Sarcocystis. tenella Railliet, 1886 and
Sarcocystis arieticanis Heydorn, 1975, whereas in goats Sarcocystis capracanis Heydorn, 1975 and
Sarcocystis moulei Levine, 1986 are commonly identified [17]. These species exhibit a high degree of host
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specificity and participate in life cycles involving carnivores, such as dogs and cats, as definitive hosts [18].
In contrast to bovine sarcocysts, the zoonotic potential of Sarcocystis species identified in sheep and goats is
considered limited [19]. Nevertheless, the high prevalence of infection and pronounced tissue localization of
sarcocysts make these species important targets for veterinary surveillance and population monitoring in
small ruminants.

Recent molecular-genetic studies have demonstrated that even in sheep and goats, whose Sarcocystis
species composition is considered relatively well characterized, the existence of cryptic species remains like-
ly. This finding highlights the necessity of applying integrative approaches to clarify the true biodiversity of
sarcocysts in small ruminants.

Pigs and wild boars serve as intermediate hosts for species such as Sarcocystis miescheriana Miescher,
1843 and Sarcocystis suihominis Railliet & Lucet, 1891, with the latter regarded as zoonotic because humans
may act as definitive hosts after consuming insufficiently cooked pork. Molecular studies have confirmed the
presence of these species in the musculature of domestic pigs and wild boars, emphasizing the importance of
veterinary sanitary inspection of meat products [20].

Horses serve as intermediate hosts for a relatively limited number of Sarcocystis species, in contrast to
cattle and small ruminants, which exhibit greater species diversity. The best known and most widespread
species associated with horses is Sarcocystis bertrami Doflein, 1901 (syn. S. fayeri), for which dogs and oth-
er canids serve as definitive hosts [20]. Epizootiologically, equine sarcocystosis is closely linked to the pres-
ence of dogs, which play a key role in maintaining parasite circulation. Contamination of feed and water with
sporocysts shed by definitive hosts is considered the primary route of infection in both agricultural and pri-
vate farming systems. Although infections are typically subclinical, clinical manifestations, including muscle
weakness, reduced performance, and inflammatory changes, may occasionally occur, which is particularly
relevant for sport and breeding horses. Specific Sarcocystis species have also been described in camels, lla-
mas, and other herbivores, reflecting the parasite’s broad adaptive capacity across ecosystems and host net-
works [21].

A considerable diversity of Sarcocystis species has been reported in birds, and for several species the
complete life cycle has been elucidated or widespread occurrence documented. Examples include Sarcocystis
falcatula Stiles, 1893, Sarcocystis calchasi Olias, Gruber, Hafez, Heydorn & Mehlhorn, 2009, Sarcocystis
halieti Prakas, Butkauskas, 2012, and Sarcocystis wobeseri Prakas, Butkauskas, Svazas & Juozaityte-Ngugu,
2014, which infect various avian intermediate hosts, while raptors and other carnivorous species serve as de-
finitive hosts [22]. Studies demonstrate a high species richness of Sarcocystis in the musculature of gulls and
other birds, as well as substantial intraspecific genetic variability, underscoring the complexity of parasite
biodiversity in avifauna.

From an ecological perspective, birds play a crucial role in the dissemination of Sarcocystis across large
geographic areas, including migratory routes, thereby contributing to parasite circulation in diverse ecosys-
tems. Migration facilitates the transfer of genetically distinct Sarcocystis lineages between regions and pro-
motes the formation of complex spatial population structures.

In addition to mammals and birds, Sarcocystis species have been recorded in reptiles and other verte-
brate groups, further expanding the taxonomic range of this parasite within global fauna [23].

In humans, zoonotic species Sarcocystis hominis Railliet & Lucet, 1891 and Sarcocystis suihominis
Railliet & Lucet, 1891 have been documented, with humans acting as definitive hosts after consuming in-
fected beef or pork, respectively [13]. Clinical manifestations of intestinal sarcocystosis in humans are gen-
erally rare and associated with foodborne transmission; however, confirmed cases of muscular sarcocystosis,
in which humans serve as intermediate hosts, have been reported only sporadically due to both low detection
rates and diagnostic challenges. Current evidence suggests the possible involvement of additional, incom-
pletely characterized Sarcocystis species, highlighting the need for further molecular investigations.

The high species diversity of Sarcocystis and the complexity of host—parasite interactions make this ge-
nus an attractive subject for epizootiological, taxonomic, and molecular studies. In particular, molecular ap-
proaches, including analyses of ITS1, cox1, and other genetic markers, have facilitated the detection of hid-
den species diversity, refinement of phylogenetic relationships, and clarification of host specificity patterns
within Sarcocystis spp.

A summary of the principal Sarcocystis species, their hosts, morphological characteristics, and diagnos-
tic methods is presented in Table 1.
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Table 1

Main Sarcocystis species in animals, their morphological characteristics, significance, and diagnostic methods

Intermediate host | Sarcocystis species Cyst morphology / Significance Diagnostic methods
wall structure
Thin-walled (S. cruzi); Animal patholo
S. cruzi, S. hirsuta, |thick-walled with finger- pathology, Histology, PCR (cox1, 18S
Cattle S - - human infection A
S. hominis like protrusions (S. risk rRNA), sequencing
hirsuta)
S. tenella, Differences in wall thick- Economic losses, . |Light microscopy, PCR
Sheep L reduced meat quali-|.~ > ... .
S. arieticanis ness ty identification
G S. capracanis, Differences in cyst wall  |Pathology, reduced |Microscopy, molecular
oats : il
S. moulei capsule productivity markers (ITS-1)
. S. miescheriana, . suihominis — thick- Human health risk |Histology, PCR,
Pigs . o walled cysts, zoonotic . - . . .
S. suihominis . (S. suihominis) immunohistochemistry
importance
Sarcocystis rileyi
Stiles, 1893, Ducks — multiple cysts Mass infections in
Domestic birds Sarcocystis wobeseri [in muscles (S. rileyi); . . |Morphology, PCR (coxl),
) wild and domestic
(ducks, geese) Prakas, Butkauskas, |geese — thin-walled (S. - molecular phylogeny
o O . birds
Svazas & Juozaityté- |wobeseri)
Ngugu, 2014
Sarcocystis halieti
Prakas & High morphological di-
S Butkauskas, 2012, an P g Important role in  |PCR, sequencing, marker
Wild birds - versity, narrow host spec- |, . .
Sarcocystis ificit biocenoses comparison (18S, ITS-1)
columbae Blanchard, y
1885
Humans S. hominis, Thick-walled cysts in Zoonotic hazard, Biopsy, histology,
. . . S foodborne
(intermediate host) |S. suihominis muscles infections molecular methods

The data presented in Table 1 summarize the species diversity of Sarcocystis, their host specificity, and
diagnostic approaches, highlighting the complexity of host—parasite relationships and providing a basis for
analyzing the role of these parasites in ecosystem functioning [11].

Life cycle

Parasites of the genus Sarcocystis require a two-host life cycle with distinct developmental stages oc-
curring in definitive and intermediate hosts, including both sexual and asexual reproduction. In intermediate
hosts, only asexual stages of the parasite are present. However, in humans the life cycle may vary: they can
act as definitive hosts for certain species, such as Sarcocystis hominis (associated with beef consumption)
and S. suihominis (associated with pork consumption), resulting in intestinal infection (Fig. 1), or as inter-
mediate hosts for other species, for example S. nesbitti.

Sarcocystis neshitti has been identified in humans and non-human primates serving as intermediate
hosts, while snakes are presumed to act as definitive hosts. However, this identification is based primarily on
phylogenetic comparisons with related species in which snakes were confirmed definitive hosts, and defini-
tive evidence of the complete life cycle has not yet been fully established [6].

In the typical life cycle, definitive hosts become infected by ingesting tissues of intermediate hosts con-
taining mature sarcocysts. Sexual development of the parasite occurs in the intestinal epithelium of the defin-
itive host, resulting in the formation of oocysts that sporulate and release sporocysts, which are shed with
feces into the environment. Intermediate hosts acquire infection through ingestion of food or water contami-
nated with sporocysts. Following invasion, sporozoites undergo a series of asexual developmental stages,
including merogony within vascular endothelial cells, before forming tissue cysts (sarcocysts) primarily in
skeletal muscles, myocardium, and occasionally in other organs.

The ecological success of Sarcocystis is largely attributed to this obligate predator—prey transmission
pattern, which facilitates efficient circulation of the parasite within food webs. This life-cycle strategy con-
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tributes to the widespread distribution of Sarcocystis species and their ability to persist across diverse ecosys-
tems and host communities.

Human eats undercooked meat
containing mature sarcocysts

/\1 ' g(]b/'Gametes\

\

Mature sarcocyst in muscle Unsporulated

oocyst

Human Definitive Host

(small intestines)

/

Intermediate Hosts
(cattle and pigs)

I \ ! X
/ ‘ 7| Sporulated
S. suihominis = ) ) oocyst
Sporocyst mgested Sporocyst =/
by pig or cow passed in fece Sporocyst

Figure 1. Life cycle of Sarcocystis (Fayer R., 2015)

In bovines, the biological life cycle involves carnivores, such as dogs, acting as definitive hosts, while
cattle serve as intermediate hosts [24]. The cycle includes three key stages: schizogony (asexual reproduction
in intermediate hosts), and gametogony and sporogony (sexual stages occurring in definitive hosts) [25].

After ingestion of sporocysts or oocysts shed in the feces of definitive hosts, digestive enzymes and bile
salts in cattle disrupt the sporocyst wall, releasing four motile sporozoites. These penetrate the intestinal wall
and disseminate throughout the body, initially localizing within endothelial cells of small arteries. This is
followed by a series of successive cycles of asexual multiplication (merogony or schizogony), the number
and timing of which vary depending on the species. During early cycles, crescent-shaped merozoites are
formed, structurally similar to sporozoites. Subsequent generations are detected in arterioles, capillaries, and
veins of various organs. The final stage of merogony results in the invasion of motile, crescent-shaped
merozoites into skeletal, cardiac, and smooth muscle cells, and less frequently into nervous tissue, where
sarcocyst formation begins [6].

At early stages within muscle cells, a metrocyte (mother cell) develops, undergoing repeated divisions
that ensure cyst growth and formation of a protective wall isolating the parasite from surrounding tissues. As
maturation progresses, metrocytes differentiate into bradyzoites (cystozoites), and the sarcocyst becomes
infective to the definitive host. Maturation may require two months or longer, and sarcocysts can persist in
host tissues for years. They vary considerably in size, shape, and ultrastructural characteristics of the cyst
wall, including thickness and the presence of peripheral protrusions (cytophaneres), which have important
taxonomic value. Internal structures may include septa dividing the cyst cavity into compartments.
Sarcocysts are most commonly localized in skeletal muscles, myocardium, diaphragm, tongue, and esopha-
gus, and more rarely in structures of the central nervous system [13].

This life-cycle pattern is largely universal for the genus and reflects the typical endogenous develop-
ment characteristic primarily of vascular species (e.g., S. cruzi, S. tenella), although localization and timing
of schizogony may vary among other representatives of the genus [6].

The sexual phase of the Sarcocystis life cycle occurs in the definitive host following ingestion of meat
containing mature sarcocysts. Digestive processes disrupt the cyst wall, releasing bradyzoites that invade
epithelial cells of the small intestinal villi. Here they differentiate into gamonts: microgamonts (male forms)
and macrogamonts (female forms). Multiple divisions of microgamonts produce motile microgametes, one
of which fertilizes a macrogamont to form an oocyst. Sporulation occurs within the intestine, resulting in the
formation of two sporocysts, each containing four sporozoites. Oocysts, or more commonly liberated
sporocysts, are excreted with feces into the environment. Sporocysts of most species are morphologically
similar, oval in shape, approximately 10 x 15 um in size, and contain four sporozoites and residual granules.
In zoonotic species such as S. hominis and S. suihominis, sporocysts are immediately infective upon excre-
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tion. The sexual phase of the life cycle is the most conserved developmental stage among representatives of
the genus Sarcocystis and proceeds according to a similar pattern in most species [6].

Distribution of sarcocystosis

The distribution of parasites, including Sarcocystis, is closely associated with climatic conditions and
anthropogenic landscape transformation. Because the life cycle of Sarcocystis depends on interactions be-
tween intermediate and definitive hosts and their contact with environmental reservoirs such as feed and wa-
ter sources, climate change—including rising temperatures and extreme weather events—may alter epidemi-
ological patterns and transmission pathways. Studies of other complex parasitic systems indicate that climat-
ic shifts contribute to range expansion and increase contact opportunities among host species, potentially fa-
cilitating the wider spread of zoonotic infections [26].

Anthropogenic factors, such as land-use changes, agricultural intensification, urbanization, and ecosys-
tem disturbance, further enhance interactions between wild and domestic species, thereby promoting parasite
transmission and the emergence of epizootic and zoonotic foci. Evidence suggests that habitat alteration and
biodiversity loss may increase parasite transmission among host populations and represent risk factors for the
emergence of new outbreaks [26].

Agricultural practices, including livestock management, sanitary conditions, and interactions between
carnivorous and herbivorous animals, also significantly influence the epidemiology of Sarcocystis transmis-
sion, determining the degree of parasite circulation within populations and the risk of zoonotic outbreaks
through food chains [27].

Globally, Sarcocystis species occur from temperate to tropical regions, with distribution patterns largely
determined by host ranges and migratory movements (Table 2). For example, S. rileyi is widely distributed
among northern waterfowl in North America and Northern Europe, whereas S. cruzi and S. hominis predom-
inate among domestic ruminants in Asia and South America. These geographic patterns reflect host ecology
and may even serve as indicators of wildlife migration routes [14, 28, 29].

Table 2
Global distribution and prevalence of sarcocystosis in domestic and wild animals
Host species Region / Prevalence (%0) | . qumant /. Notes on d|st_r|but|on & References
Country identified species epidemiology
i 0
Global (21 g ﬁg:é:n(:sd' %), Cosmopolitan; higher in exten-
Cattle countries, meta- |62.7 % (éO 2 %) sive systems; zoonotic rele- [6, 14]
analysis) S. hirsuta (8.7 %) vance (S. hominis)
Asia (various S cruzi High prevalence in warm-
Cattle - 50-90 % ' . temperate zones; linked to [30]
countries) predominant
dog—cattle cycle
Kazakhstan upto 77.4 % S. eruzi, Molecular confirmation; high
Cattle (Kostanay, P ; S. bovifelis, - : -9 [31, 32]
(cox1 PCR) . carcass infection rate
North) S. dehongensis
Sheep China 33.85 % S. ter_1e|_|a, _ Associated with production [33]
S. arieticanis losses
Kazakhstan ~18 % . Macroscopic cysts; need for
Sheep (East) (macrocysts) Sarcocystis spp. monitoring [34]
Pigs Europ_e, Asia, 1545 % S. ml_esche_zrl_ana, Influenced by management [35]
Americas S. suihominis system
Europe, Central |>50 % (regional . Muscle alterations; meat in-
Horses Asia data) Sarcocystis spp. spection relevance [36]
Waterfowl . Variable; local S Mass epizootics; linked to mi-
(Anseriformes) North America outbreaks . rileyi gratory flyways [14]
Northern . . S Expanding range; climate-
Waterfowl Europe Local epizootics |S. rileyi linked spread [14]
Passerines & Not population- High host specificity; molecu-
raptors Europe, Asia  |based; multiple |>40 avian spp. lar identification expanding [23, 25]
P species diversity
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Continuation of Table 2
Host species Region / Prevalence (%) |. qumant /. Notes on d|st_r|but|on & References
Country identified species epidemiology
S. albifronsi,
Game fauna (wild Lithuania 8 spepi_es S. Wobe_seri, N F_irst_E_uropeap record of S. [14, 37, 38]
mammals) identified S. anasi, S. cornixi, [rileyi in wildlife
others
S. japonica,
Sika deer Japan 7 species g matsuqae, High diversity; molecular [39]
. gjerdei, taxonomy
S. pilosa, S. ovalis
S. frondea, Demonstrates spillover be-
Farmed sika deer |Lithuania 5 species S. nipponi + 3 tween wild and farmed sys- [40]
known spp. tems
Indicator of wildlife biodiver-
Deer (general) Europe, Asia  |>9 spp. Multiple sity and molecular detection [41]
capacity
Intestinal form; Occurs globally; intestinal
usually low infection acquired through
Europe, Asia, [(<10 % in sur- consumption of raw or under-
Americas, Afri- |veyed popula- S. hominis cooked beef or pork; often
Humans ca (sporadic tions); Muscular S. - S asymptomatic or mild gastroin-| [42, 43]
’ . suihominis . )
reports world-  |form: rare (<100 testinal symptoms; muscular
wide) documented sarcocystosis reported mainly
cases world- in Southeast Asia and travel-
wide) ers; zoonotic significance

Sarcocystosis is widely prevalent among livestock worldwide. A global meta-analysis across 21 coun-
tries reported a prevalence of 62.7 % in cattle, with S. cruzi (76.4 %), S. hominis (30.2 %), and S. hirsuta
(8.7 %) being the most common species [14]. In birds, biodiversity is even greater, with more than 40 de-
scribed species, many exhibiting strict host specificity [23, 30, 44]. Of particular importance is S. rileyi, re-
sponsible for mass outbreaks among waterfowl in Europe and North America. Recent molecular studies have
also identified new species in passerine and raptorial birds [1, 25].

In sheep, prevalence may reach approximately 33.85 % in certain regions of China, particularly involv-
ing S. tenella and S. arieticanis, emphasizing the importance of infection control to prevent production loss-
es [33]. In pigs, infection rates range from 15 % to 45 % across different production systems, indicating
widespread transmission dynamics [35]. Overall, Sarcocystis exhibits a cosmopolitan distribution, occurring
in nearly all regions where livestock production is practiced. Its prevalence is strongly influenced by ecolog-
ical and management factors, including the presence of definitive hosts, husbandry systems, sanitary practic-
es, and food sources [33].

Recent studies have documented considerable Sarcocystis diversity in wild mammals across different
geographic regions. In Lithuania, comprehensive surveys of game fauna identified eight Sarcocystis species,
including the first European records of S. rileyi and newly described species such as S. albifronsi,
S. wobeseri, S. anasi, and S. cornixi [14, 37-38]. Studies of sika deer in Japan revealed seven species, includ-
ing three newly described taxa (S. japonica, S. matsuoae, and S. gjerdei), alongside previously known spe-
cies such as S. pilosa and S. ovalis [39]. Similarly, investigations of farmed sika deer in Lithuania identified
two new species (S. frondea and S. nipponi) in addition to three previously recognized taxa [40]. These find-
ings demonstrate that deer alone may harbor at least nine distinct Sarcocystis species, highlighting the re-
markable diversity of these parasites in wild mammalian hosts and the crucial role of molecular methods in
their discovery [1, 41].

In Kazakhstan, sarcocystosis is widespread among livestock, as confirmed by both classical and molec-
ular studies. Investigations of cattle in the Kostanay region revealed a high prevalence of sarcocysts con-
sistent with Sarcocystis bovicanis (syn. S. cruzi) and other species, indicating extensive regional distribu-
tion [31]. Molecular analyses based on the cox1 gene demonstrated infection rates reaching approximately
77.4 % of examined carcasses, with three species (S. cruzi, S. bovifelis, and S. dehongensis) identified in
northern Kazakhstan [32]. Sarcocystosis has also been confirmed in horses, with studies in northern regions
reporting infection in more than half of examined animals, accompanied by notable muscular tissue altera-
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tions relevant to meat quality and veterinary surveillance [36]. In sheep from eastern Kazakhstan, macrocysts
of Sarcocystis spp. were detected in approximately 18 % of examined animals, underscoring the need for
continuous monitoring and diagnostic efforts [34].

Human sarcocystosis is reported in many regions of the world, including Europe, Asia, North and South
America, and Africa. However, the prevalence of the disease varies significantly depending on the form of
infection, sanitary conditions, and dietary habits of the population [6, 14, 42-43]. The intestinal sarcocystosis
form is found in Europe, Asia, Africa, North and South America, indicating its global distribution, especially
in areas where raw meat is consumed or proper heat treatment is lacking. The muscular form, although rare,
is most commonly reported in tropical and subtropical regions, especially in areas where potential definitive
hosts (e.g., reptiles) are present, such as Southeast Asia. Cases of muscular sarcocystosis have also been re-
ported in travellers, making the epidemiology of the disease worldwide, but with high-frequency foci in cer-
tain climatic and environmental conditions [6].

Clinical signs of sarcocystosis in animals

Sarcocystosis in animals is characterized by a wide spectrum of clinical manifestations, ranging from
asymptomatic infections to severe systemic disorders, depending on the stage of invasion, host species, in-
fection intensity, and parasite localization. Many chronic cases remain undetected without laboratory or
pathological examination, increasing the significance of subclinical pathology in the epidemiology of the
disease.

The intestinal sarcocystosis form occurs in humans as the final host when consuming meat containing
mature sarcocysts: Humans serve as the definitive host for Sarcocystis hominis, which is associated with the
consumption of raw or undercooked beef, and for Sarcocystis suihominis, which is associated with raw or
undercooked pork. This form occurs worldwide, although clinical manifestations are usually mild (nausea,
abdominal pain, diarrhoea) and often go unnoticed in standard diagnostics. Intestinal cases have been report-
ed in Europe (e.g., Germany, the Netherlands, Poland), Asia (China, Thailand, Laos), Australia, South Amer-
ica, and other regions, indicating widespread global distribution even with rare detection of the disease. In
epidemiological studies of sarcocystosis in developing countries, infections have been recorded even in poor
hygienic conditions, for example, in some communities in Australia. The infection can be detected in faeces
in the form of sporocysts or oocysts after consumption of contaminated meat, and although most cases re-
main clinically insignificant, outbreaks and cases with significant symptoms have been reported among vol-
unteers and in conditions of natural infection [6].

The muscular form of sarcocystosis is much less common in humans, but it is more serious in terms of
clinical manifestations: Less than 100 reliably confirmed cases of muscular sarcocystosis have been de-
scribed in the literature, making it a rare but significant disease. Most of these cases are associated with trop-
ical regions, especially in Southeast Asia (e.g., Malaysia), where cases have been repeatedly reported in tour-
ists and local residents. In this form, humans act as intermediate hosts for species other than S. hominis and
S. suihominis (e.g., Sarcocystis nesbitti with a possible reptilian definitive host). Infection occurs when
sporocysts are ingested, most likely from contaminated food or water, allowing the parasite to develop first
in the vascular endothelium and then in muscle tissue. Clinical symptoms of the muscular form include fe-
ver, myalgia, headaches, eosinophilia, and weakness, and diagnosis usually requires a muscle biopsy to de-
tect sarcocysts [6, 14].

In cattle, sarcocystosis most often proceeds asymptomatically or with mild clinical signs, particularly
during the chronic muscular stage. However, under conditions of high parasite burden or during the acute
phase, clinical manifestations may include weakness, anorexia, reduced productivity, and depression. Ane-
mia, emaciation, and progressive cachexia may also develop, especially in young animals [21]. Experimental
infections have demonstrated fever, lethargy, tachycardia, and, in some cases, abortion [45]. These manifes-
tations are frequently masked by concurrent infections, complicating diagnosis and leading to underestima-
tion of the clinical impact of sarcocystosis on herd health.

In addition, cattle may develop sarcocystosis-associated inflammatory lesions of skeletal muscles,
known as bovine eosinophilic myositis (BEM). Affected animals often appear clinically normal during life,
but muscle lesions are detected at slaughter, resulting in carcass condemnation and substantial economic
losses due to reduced meat quality and productivity [46].

In small ruminants and carnivorous animals, sarcocystosis is generally asymptomatic or subclinical,
particularly in cases of mild to moderate infection. In sheep and goats, severe infections may lead to systemic
disturbances, including general weakness, anemia, decreased appetite, and progressive weight loss, while in
severe cases neurological disorders and abortions may occur [33-34]. In pigs, heavy parasite loads are asso-
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ciated with lameness, generalized weakness, and inflammatory lesions of cardiac and skeletal muscles, such
as endocarditis and myocarditis, leading to deterioration in overall condition and reduced productivity [47].

In dogs, sarcocystosis is typically asymptomatic, especially in the intestinal form. However, in young
animals with high infection intensity, nonspecific signs such as digestive disturbances, reduced appetite, and
growth retardation may occur [48]. The muscular form of sarcocystosis in dogs is considerably less common
but may be accompanied by myositis, generalized weakness, and muscle pain, significantly complicating
clinical presentation and requiring differential diagnosis from other myopathies [49].

In other host species, including camels, rodents, and birds, sarcocysts often result in subclinical infec-
tions but may adversely affect animal health in cases of heavy infestation. Experimental studies in small ver-
tebrates have reported weakness, emaciation, and severe pathological effects on vital organs at high infection
intensities [50].

One of the characteristic features of sarcocystosis is its frequently asymptomatic course, particularly
during the chronic muscular stage. This latent pathology is largely attributable to the deep localization of
sarcocysts within muscle tissue, where they do not initially cause overt pain or clinical symptoms. Neverthe-
less, parasites may produce toxic metabolites, such as sarcocystin, which exert both mechanical and toxic
effects on host tissues, ultimately leading to metabolic disturbances and reduced animal productivity [51].

Chronic infection may also be associated with mild myositis, destruction of muscle fibers, and
lymphobhistiocytic infiltration, changes that are often detectable only through histological examination, even
when animals appear clinically healthy [51].

Such subclinical forms present a significant epizootiological challenge, as infected animals may serve
as reservoirs for parasite transmission, maintaining infection cycles and increasing the risk of zoonotic
spread while remaining undetected in livestock production systems and slaughter facilities.

Diagnostic approaches to sarcocystosis

Diagnosis of sarcocystosis in livestock represents a complex task requiring the integration of morpho-
logical, microscopic, serological, and molecular methods, as no single approach provides sufficient sensitivi-
ty and specificity when used in isolation. Diagnostic challenges arise from the wide host range, variable clin-
ical manifestations, and morphological similarities among Sarcocystis species. In modern practice, comple-
mentary methods are applied to improve diagnostic accuracy and informativeness in both animal and human
investigations.

Macroscopic, microscopic, and histological methods

Macroscopic examination is based on visual inspection of muscle tissues and internal organs for cysts
visible to the naked eye (macrocysts). These cysts may reach several millimeters in size and are most com-
monly detected in striated muscles, the diaphragm, and myocardium during necropsy or postmortem meat
inspection. Although macroscopic evaluation remains a fundamental step in diagnostic assessment, it fre-
quently fails to detect smaller microscopic cysts.

Microscopic examination includes light microscopy and the tissue compression method, in which mus-
cle samples are pressed between glass slides and examined under magnification to detect sarcocysts. This
method allows visualization of characteristic banana-shaped bradyzoites within cysts; however, it does not
reliably determine species identity without additional diagnostic techniques [34].

Histological methods involve tissue fixation, paraffin embedding, sectioning, and staining
(e.g., hematoxylin—eosin, Mallory’s stain). Histology enables visualization of cyst wall structure, localization
within muscle fibers, inflammatory responses, and parasite morphology at the cellular level. Nevertheless,
morphologically similar cyst wall structures among closely related Sarcocystis species often prevent accurate
species identification, particularly in the absence of electron microscopy.

Serological tests (ELISA, IFAT)

Serological methods aim to detect circulating antibodies against Sarcocystis antigens in live animals
and humans. The most widely used techniques include:

ELISA (enzyme-linked immunosorbent assay)—enables detection of specific antibodies in serum
samples. ELISA has demonstrated higher sensitivity compared with visual and microscopic methods alone,
significantly increasing detection rates in cattle by identifying antibodies even in cases of subclinical micro-
scopic infection [52].

IFAT (indirect fluorescent antibody test)—visualizes antigen—antibody binding using fluorescent
labeling. Comparative studies indicate that IFAT exhibits sensitivity comparable to ELISA in detecting
antibodies against Sarcocystis spp.; however, it requires specialized fluorescence microscopy for result
interpretation [53].
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Serological methods have several limitations, including potential cross-reactivity with antigens of other
apicomplexan parasites, poor correlation between antibody titers and infection severity or stage, and the ina-
bility to determine species identity [53].

Modern molecular methods

Molecular techniques provide high sensitivity and specificity, enabling not only parasite detection but
also accurate species identification.

PCR (polymerase chain reaction)—a fundamental method for amplifying specific Sarcocystis DNA
regions, commonly targeting 18S rRNA or cox1 genes. PCR can detect parasite DNA even at low infection
intensities and in tissue samples such as meat or muscle biopsies [54-55].

PCR-RFLP (restriction fragment length polymorphism)—extends PCR by incorporating enzymatic
digestion of amplified fragments to detect species-specific genetic variations, making it useful for epidemio-
logical studies and species differentiation [56].

LAMP (loop-mediated isothermal amplification)—an alternative molecular technique characterized
by high sensitivity and rapid visual detection without the need for thermal cycling. In Sarcocystis diagnos-
tics, LAMP has demonstrated greater sensitivity than conventional PCR for detecting S. tenella and S.
gigantea infections in sheep [57].

NGS (next-generation sequencing)—enables parallel sequencing of multiple genetic regions, facilitat-
ing comprehensive genetic analysis, discovery of novel species, and construction of phylogenetic relation-
ships. Although highly informative, NGS requires advanced laboratory infrastructure and bioinformatic pro-
cessing.

Each diagnostic approach possesses specific strengths and limitations, and their combined application is
considered the most effective strategy for accurate detection and identification of Sarcocystis infections. A
comparative overview of sensitivity and specificity among these methods is presented in Table 3.

Table 3
Comparison of sensitivity and specificity of diagnostic methods for sarcocystosis
Method Sensitivity Specificity Limitations
Macroscopy Low for microcysts Moderate (E:)yosi: ot detect microscopic
Microscopy Moderate Moderate Def’e'?ds on operator
experience
Histology Moderate—high Moderate Not always species-specific
High relative to visual I .
ELISA methods Moderate Antibodies may persist
IEAT High Moderate R(_equwes a fluorescence
microscope
PCR High High Requires specific primers
PCR-RFLP High Very high Requires restriction enzymes
. . Relatively new method, re-
LAMP Very high High quires standardization
NGS Very high Very high Expens[ve; complex data
processing

Molecular methods, particularly PCR-RFLP and LAMP, demonstrate higher sensitivity and greater
ability to detect low-intensity infections compared with traditional morphological and serological approaches
and are therefore preferred for epidemiological studies [58].

To improve diagnostic accuracy for sarcocystosis, the combined use of multiple methods has proven
especially effective. The combination of morphological examination and ELISA—visual and microscopic
inspection of muscle tissues for preliminary detection supplemented by ELISA to identify seropositive ani-
mals—significantly increases detection rates compared with the use of a single method alone [53].

Similarly, the integration of microscopy and PCR—RFLP enhances diagnostic precision: microscopic
detection of cysts followed by molecular species identification improves the accuracy of species determina-
tion and supports epidemiological investigations, as demonstrated in studies of cardiac muscle infections in
cattle [56].
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The combined use of PCR and LAMP also provides advantages; LAMP can serve as a rapid screening
tool, while PCR can be used to confirm results, ensuring high sensitivity while reducing time and costs.

Research on the genus Sarcocystis continues to evolve, encompassing novel molecular approaches, ge-
nomics, the development of preventive and therapeutic measures, and the application of parasites in envi-
ronmental monitoring. These directions are closely linked to veterinary medicine, epidemiology, food safety,
and the One Health framework, which integrates animal, human, and environmental health.

Future perspectives in sarcocystosis research

One of the key challenges in modern parasitology is the expansion of molecular marker sets for accu-
rate identification of Sarcocystis species and assessment of their phylogenetic relationships. Traditionally,
18S rRNA regions and the mitochondrial cox1 gene have been widely used and have demonstrated high sen-
sitivity and specificity in taxonomic identification [59-60]. However, distinguishing closely related lineages
and assessing intraspecific diversity requires the development of additional genetic markers, including mi-
crosatellite loci, SNP panels, and mitochondrial genomes. These approaches will facilitate clarification of
transmission pathways, infection sources, and evolutionary patterns of the parasite.

The emergence of whole-genome sequencing (WGS) and comparative genomic analyses among
Sarcocystis species offers new opportunities for investigating molecular structure, adaptive mechanisms, and
genetic resilience of the parasite. Genomic approaches enable the identification of genes involved in inva-
siveness, virulence, and survival across diverse host species, thereby significantly expanding understanding
of Sarcocystis biology at the molecular level [61].

Recent studies indicate that parasites, including Sarcocystis, can serve as bioindicators of ecosystem
health. Environmental sampling—of water, soil, and feed—combined with molecular detection methods al-
lows identification of sporocysts and zoonotic species without direct tissue sampling from animals. Pilot
studies have reported detection of Sarcocystis in water, hay, and soil, emphasizing the importance of envi-
ronmental monitoring for assessing infection risks in animals and humans [38, 59]. Such approaches enable
early detection of contamination of pastures and water sources with infective sporocysts, often long before
clinical cases become apparent, making environmental surveillance a critical component of epizootic and
zoonotic prevention systems.

Future research perspectives in sarcocystosis can be summarized into several strategic directions:

- Expansion of molecular marker sets for accurate taxonomy, assessment of genetic diversity, and epi-
demiological investigations of Sarcocystis.

- Application of genomics and WGS to identify genetic determinants of virulence and adaptation, ena-
bling more precise tracking of parasite evolution and spread.

- Development of vaccines and targeted therapeutic agents based on molecular antigens and immuno-
genic structures of the parasite.

- Implementation of environmental monitoring using molecular methods in natural substrates (water,
soil, and feed) to prevent epizootic outbreaks and assess the impact of anthropogenic changes on transmis-
sion cycles of Sarcocystis.

These research directions contribute to a deeper understanding of Sarcocystis biology, improved disease
control in livestock populations, and reduction of zoonotic transmission risks, ultimately enhancing veteri-
nary and public health safety.

Conclusion

Sarcocystosis remains one of the most widespread protozoan infections of veterinary and medical sig-
nificance. Pathogens of the genus Sarcocystis are characterized by high ecological plasticity, a complex life
cycle, and broad host specificity. To date, dozens of species have been identified that infect domestic and
wild animals as well as humans. Climate change, urbanization, and the intensification of livestock production
contribute to the transformation of parasite life cycles and the expansion of the geographic ranges of certain
species, thereby increasing the epizootic and potential zoonotic significance of sarcocystoses.

From an ecological perspective, sarcocysts represent an important component of biocenoses and can be
considered bioindicators of ecosystem health. Their study has not only fundamental but also applied im-
portance—from assessing the epizootological situation in livestock production to predicting risks of zoonotic
infections. The analysis of contemporary research on the biodiversity of parasites of the genus Sarcocystis
has shown that these apicomplexan protozoa should be regarded not only as causative agents of invasive dis-
eases in animals but also as functionally significant elements of ecosystems. The species diversity of
Sarcocystis, their strict trophic associations with definitive and intermediate hosts, and the high sensitivity of

ISSN 3080-6836 (Print) ISSN 3080-6844 (Online) 33



K.U. Suleimanova, A.G. Zhabykpayeva et al.

parasite systems to environmental changes make them important participants in ecosystem processes and
indicators of biocenotic status.

Morphological characteristics of sarcocysts have limited diagnostic value and require confirmation us-
ing molecular genetic methods. The use of 18S rRNA, ITS-1 markers, and the cox1 gene has enabled clarifi-
cation of species identity and the establishment of phylogenetic relationships within the genus. Modern stud-
ies convincingly demonstrate that the actual biodiversity of Sarcocystis is significantly greater than previous-
ly defined taxonomic frameworks.

Future research perspectives are associated with the integration of morphological, molecular, and eco-
logical approaches. This will allow a deeper understanding of evolutionary relationships between parasites
and their hosts, mechanisms of adaptation, and the role of sarcozoans in regulating animal population dy-
namics. Interdisciplinary studies combining parasitological, genetic, and ecological methods open new op-
portunities for assessing biodiversity and the epidemiological potential of sarcocysts.

Thus, the present publication contributes to the formation of an integrative perspective on Sarcocystis as
a component of ecosystems, uniting data from parasitology, ecology, and molecular biology. The presented
syntheses emphasize the value of using Sarcocystis as model organisms for studying the stability of parasitic
systems and as bioindicators of environmental change. The conclusions obtained may be applied in the de-
velopment of environmental monitoring programs, assessment of epizootic risks, and planning of further
fundamental and applied research within the framework of the “One Health” concept.

Author Contributions

The manuscript was written through contributions of all authors. All authors have given approval to the
final version of the manuscript. CRediT: Suleimanova K.U. — conceptualization, data curation, investiga-
tion; Suleimanova K.U., Zhabykpayeva A.G. — data curation, formal analysis, supervision, writing draft,
editing; Balabayev B.K., Kubekova B. Zh. — investigation, writing draft, editing, preparation of table;
Sarkiinas M. — formal analysis, editing.

Conflict of Interest

The authors declare no conflict of interest.

References

1 Cawthorn R.J. Sarcocystis: Infection and disease of humans, livestock, wildlife, and other hosts / R.J. Cawthorn, C.A. Speer //
Coccidiosis of Man and Domestic Animals / Ed. P.L. Long. — 2nd ed. — Boca Raton: CRC Press, 2019. — P. 145-172.
http://doi.org/10.1201/9781351070744-6

2 Prakas P. Protozoan parasites from genus Sarcocystis and their investigations in Lithuania / P. Prakas, D. Butkauskas //
Ekologija. — 2012. — Vol. 58 (1). — P. 9-17. http://doi.org/10.6001/EKOLOGIJA.V5811.2349

3 Wieser S.N. Sarcocystis spp. of New and OId World camelids: Ancient origin, present challenges / S.N.Wieser,
S.M. Giuliano // Pathogens. — 2024. — Vol. 13 (3). — 196. http://doi.org/10.3390/pathogens13030196

4 Castro-Forero S.P. Sarcocystis spp., a parasite with zoonotic potential /S.P. Castro-Forero et al. // Bulgarian Journal of Veteri-
nary Medicine. — 2022. — Vol. 25 (4). — P. 550-559. http://doi.org/10.15547/bjvm.2019-0129

5 Korpysa-Dzirba W. Sarcocystis spp. — an underestimated parasite with zoonotic potential associated with food of animal
origin / W. Korpysa-Dzirba, E. Bilska-Zajac, M. Rozycki, A. Betcik, J. Karamon, A. Gontarcszyk et al. // Medycyna Weterynaryjna.
— 2024. — Vol. 80 (1). — P. 12-20. http://doi.org/10.21521/mw.6838

6 Fayer R. Human infections with Sarcocystis species / R. Fayer, J.P. Dubey, B.M. Rosenthal // Clinical Microbiology Re-
views. — 2015. — Vol. 28 (2). — P. 295-311. http://doi.org/10.1128/CMR.00113-14

7 Gjerde B. Molecular characterisation of Sarcocystis rileyi from a common eider (Somateria mollissima) in Norway /
B. Gjerde // Parasitology Research. — 2014. — Vol. 113 (9). — P. 3501-3509. http://doi.org/10.1007/s00436-014-4025-1

8 Chhabra M.B. Sarcocystis and sarcocystosis in India: Status and emerging perspectives / M.B. Chhabra, S.R. Samantaray //
Journal of Parasitic Diseases. — 2013. — Vol. 37 (1). — P. 1-10. http://doi.org/10.1007/s12639-012-0135-y

9 Tenter A.M. Current research on Sarcocystis species of domestic animals / A.M. Tenter // International Journal for Parasitol-
ogy. — 1995. — Vol. 25 (11). — P. 1311-1330. http://doi.org/10.1016/0020-7519(95)00068-D

10 Stojecki K. Molecular diagnostics of Sarcocystis spp. infections / K. Stojecki, J. Sroka, T. Cencek // Polish Journal of Veteri-
nary Sciences. — 2012. — Vol. 15 (3). — P. 589-596. http://doi.org/10.2478/\/10181-012-0090-7

11 Swar S.O. Recent advances in molecular characterization of Sarcocystis species in some meat-producing animals: An updat-
ed review / S.O. Swar, B.H. Shnawa // Asian Journal of Agriculture and Biology. — 2021. — Vol. 9 (1). — P. 12-25.
http://doi.org/10.35495/ajab.2020.09.502

34 Fundamental and Experimental Biology. 2026, 31, 2(122)


http://doi.org/10.1201/9781351070744-6
http://doi.org/10.6001/EKOLOGIJA.V58I1.2349
http://doi.org/10.3390/pathogens13030196
http://doi.org/10.15547/bjvm.2019-0129
http://doi.org/10.21521/mw.6838
http://doi.org/10.1128/CMR.00113-14
http://doi.org/10.1007/s00436-014-4025-1
http://doi.org/10.1007/s12639-012-0135-y
http://doi.org/10.1016/0020-7519(95)00068-D
http://doi.org/10.2478/V10181-012-0090-7
http://doi.org/10.35495/ajab.2020.09.502

Modern studies on the biodiversity...

12 Gjerde B. Phylogenetic relationships among Sarcocystis species in cervids, cattle, and sheep inferred from the mitochondrial
cytochrome c oxidase subunit I gene / B. Gjerde // International Journal for Parasitology. — 2013. — Vol. 43 (7). — P. 579-591.
http://doi.org/10.1016/j.ijpara.2013.02.004

13 Fayer R. Sarcocystis spp. in human infections / R. Fayer // Clinical Microbiology Reviews. — 2004. — Vol. 17 (4). —
P. 894-902. http://doi.org/10.1128/CMR.17.4.894-902.2004

14 Dubey J.P. Sarcocystosis of Animals and Humans / J.P. Dubey, R. Calero-Bernal, B.M. Rosenthal, C.A. Speer, R. Fayer —
2nd ed. — Boca Raton: CRC Press, 2016. — 481 p.

15 Zeng H. Sarcocystis species in bovine carcasses from a Belgian abattoir: a cross-sectional study / H. Zeng, I. Van Damme,
T.W. Kabi et al. // Parasites & Vectors. — 2021. — Vol. 14. — 271. http://doi.org/10.1186/s13071-021-04788-1

16 Shams M. Molecular epidemiology, species distribution, and zoonotic importance of the neglected meat-borne pathogen
Sarcocystis spp. in cattle (Bos taurus): A global systematic review and meta-analysis / M. Shams, L. Shamsi, A. Asghari,
M.H. Motazedian, B. Mohammadi-Ghalehbin, M. Omidian, N. Nazari, A. Sadrebazzaz // Acta Parasitologica. — 2022. —
Vol. 67 (3). — P. 1055-1072. http://doi.org/10.1007/s11686-022-00563-z

17 Baranauskaité A. Molecular identification of protozoan Sarcocystis in different types of water bodies in Lithuania /
A. Baranauskaité, Z. Strazdaité-Zieliené, E.Serviené, D. Butkauskas, P. Prakas // Life. — 2023. — Vol. 13 (1). — 51.
http://doi.org/10.3390/1ife13010051

18 Moré G.A. Sarcocystosis in Animals [Electronic resource] / G.A. Moré // MSD Veterinary Manual. — 2021 (rev. 2024). —
Access mode: https://www.msdvetmanual.com

19 Marandykina-Prakiené¢ A. Sarcocystis species richness in sheep and goats from Lithuania / A. Marandykina-Prakieng,
D. Butkauskas, N. Gudiskis et al. / VVeterinary Sciences. — 2023. — Vol. 10 (8). — 520. http://doi.org/10.3390/vetsci10080520

20 da Rosa G. Molecular identification of Sarcocystis species in wild boar (Sus scrofa) and pigs (Sus scrofa domesticus) in Bra-
zil / G. da Rosa, I.J. Roman, L.T. Gressler, J.F. Cargnelutti, F.S.F. VVogel // Veterinary Parasitology: Regional Studies and Reports.
— 2024. — Vol. 50. — 101020. http://doi.org/10.1016/j.vprsr.2024.101020

21 Gaston A.M. Sarcocystosis in Animals. By Gaston A. Moré, DVM, PhD [Electronic resource] / A.M. Gaston. —
Immunoparasitology Laboratory, National University of La Plata, Buenos Aires, Argentina. Reviewed/Revised Jan 2021 | Modified
Sept 2024. — Access mode: https://www.msdvetmanual.com/musculoskeletal-system/sarcocystosis/sarcocystosis-in-animals

22 Prakas P. Sarcocystis infection in domestic and wild avian hosts: Inseparable flight partners / P. Prakas, R. Calero-Bernal,
J.P. Dubey // Veterinary Parasitology. — 2025. — 335. — 110413. https://doi.org/10.1016/j.vetpar.2025.110413

23 Juozaityte-Ngugu E. The Richness of Sarcocystis Species in the Common Gull (Larus canus) and Black-Headed Gull (Larus
ridibundus) from Lithuania /E. Juozaityté-Ngugu, P.Prakas // Parasitologia. — 2023. — 3(2). — P. 172-180.
https://doi.org/10.3390/parasitologia3020018

24 Prakas P. Molecular identification of four Sarcocystis species in cvattle from Lithuania, including S. hominis, and develop-
ment of a rapid molecular detection method / P. Prakas, Z. Strazdaité-Zieliené, V. Januskevicius, F. Chiesa, A. Baranauskaite,
E. Rudaityté-Lukosiené et al. // Parasites & Vectors. — 2020. — 13(1). — 610. http://doi.org/10.1186/s13071-020-04490-3

25 Baranauskaité A. Detection of Sarcocystis parasites in environmthaI samples frpm Lithuanian farms. Food and Waterborne /
A. Baranauskaité, P. Prakas, M. Petrauskas, S. Rubiola, E. Servien¢, Z. Strazdaité-Zieliené // Parasitology. — 2025. — 39. —
€00267. https://doi.org/10.1016/j.fawpar.2025.e00267

26 DruaeMHONIOTHS M MOJEIH CHCTEM «XO3SMH-Tapa3ut». — [DnektpoHHslit pecypc]. — IlaBnoaap: TopalrbipoB YHUBEPCH-
ter, 2017. — Pexxum focrymna: https://textbook.tou.edu.kz/books/009/7.html

27 Pradhan A.K. Zoonoses from animal meat and milk / A.K. Pradhan, S. Karanth, In: Knowles M.E., Anelich L.E.,
Boobis A.R., Popping B. (Ed.). //Present Knowledge in Food Safety. Academic Press. — 2023. — P. 394-411.
https://doi.org/10.1016/B978-0-12-819470-6.00029-9

28 Maky M.A. Molecular identification of Sarcocystis spp. in meat and meat products in Qena,Upper Egypt. / M.A. Maky,
E.S. Mohammed  //Journal of Animal Health and Production. — 2020. — 9(1). — P. 88-93.
http://dx.doi.org/10.17582/journal.jahp/2020/9.1.88.93

29 Obadiah H.I. First molecular detection of Sarcocystis suihominis in a domestic pig of Nigeria / H.l. Obadiah, S.N. Wieser,
I.LN. Nzelu, O.S.Olaolu, H.S.Jagab, E.T.Obishakin et al. //Parasitology Research. — 2024. — 123(2). — P. 367-375.
http://dx.doi.org/10.1007/s00436-024-07901-2

30 Tang K. Prevalence and Genetic Characterization of Morphologically Indistinguishable Sarcocysts of Sarcocystis cruzi in
Cattle and Sarcocystis poephagicanis in Yaks / K. Tang, D. Lamu, T. Qin, Z. Liao, M. Zhang, Z. Wu, S. Deng, J. Tao, J. Hu. // Di-
versity. — 2023. —15(11). — 1136. https://doi.org/10.3390/d15111136

31 Bermukhametov Zh.Zh. Bovine Sarcocystosis in Kostanay Region /Zh.Zh. Bermukhametov, O.V. Tomaruk,
K.U. Suleymanova, R.M. Rychshanova // Herald of Science of S. Seifullin Kazakh Agrotechnical Research University: Veterinary
Sciences. — 2023. — 2(002). — P. 14-19. http://dx.doi.org/10.51452/kazatuvc.2023.2(002).1428

32 Bermukhametov Z. ldentification of Sarcocyst Species in Cattle Muscles: Experience of Kazakhstan / Z. Bermukhametov,
K. Suleimanova, P.Prakas, O. Tomaruk, A. Shevtsov, B. Abdygulov, B. Mustafin, B. Baimenov, Y. Sokharev, R. Rychshanova
/I International Journal of Veterinary Science. — 2025. — 14(1). — P. 32-38. http://dx.doi.org/10.47278/journal.ijvs/2024.206

33 Feng Y. A Systematic Meta-Analysis of Global Sarcocystis Infection in Sheep and Goats / Y. Feng, R. Guo, X. Sang,
X. Zhang, M. Li, X. Li, N. Yang, T. Jiang // Pathogens. — 2023. — 12. — 902. https://doi.org/10.3390/pathogens12070902

34 Opazramues C.M. ITatomopdonoruueckas guarsoctuka npu capkouucrose osery / C.M. Opasranues, O.H. 3aiikoBckasi,
KM. Hypxxymanosa, A.C. KoiirensaunoBsa, I A. AmanTail. — HayuHO-npakTuueckuil xkypHan 3ananno-KazaxcraHckoro arpapHo-

ISSN 3080-6836 (Print) ISSN 3080-6844 (Online) 35


http://doi.org/10.1016/j.ijpara.2013.02.004
http://doi.org/10.1128/CMR.17.4.894-902.2004
http://doi.org/10.1186/s13071-021-04788-1
http://doi.org/10.1007/s11686-022-00563-z
http://doi.org/10.3390/life13010051
https://www.msdvetmanual.com/
http://doi.org/10.1016/j.vprsr.2024.101020
https://www.msdvetmanual.com/musculoskeletal-system/sarcocystosis/sarcocystosis-in-animals?utm_source=chatgpt.com
https://doi.org/10.1016/j.vetpar.2025.110413
https://doi.org/10.3390/parasitologia3020018
http://doi.org/10.1186/s13071-020-04490-3
https://doi.org/10.1016/j.fawpar.2025.e00267
https://textbook.tou.edu.kz/books/009/7.html?utm_source=chatgpt.com
https://doi.org/10.1016/B978-0-12-819470-6.00029-9
http://dx.doi.org/10.17582/journal.jahp/2020/9.1.88.93
http://dx.doi.org/10.1007/s00436-024-07901-2
https://doi.org/10.3390/d15111136
http://dx.doi.org/10.51452/kazatuvc.2023.2(002).1428
http://dx.doi.org/10.47278/journal.ijvs/2024.206
https://doi.org/10.3390/pathogens12070902

K.U. Suleimanova, A.G. Zhabykpayeva et al.

TEXHHYECKOr0 yHHBepcuTeTa WMeHH JKaumrup xana. Hayka u obpasoBamme. — 2025. — Ne3-2(80). — C.87-95.
https://doi.org/10.52578/2305-9397-2025-3-2-87-95

35 Gaston M. Sarcocystis spp. and Toxoplasma gondii in muscles from wild boars (Sus scrofa) consumed in Switzerland /
M. Gaston, F. Carlotta, A.W. Oehm, R. Maja, H. Andrew, C.F. Frey, B. Walter // International Journal for Parasitology: Parasites and

36 Bermukhametov Z. Equine Sarcocystosis in the Northern Region of the Republic of Kazakhstan / Z. Bermukhametov,
K. Suleimanova, O. Tomaruk, B. Baimenov, P. Shevchenko, A. Batyrbekov, Z. Mikniene, A.O. Girisgin, R. Rychshanova // Ani-
mals. — 2024. — 14(16). — 2299. https://doi.org/10.3390/ani14162299

37 Prakas P. Identification and intraspecific genetic diversity of Sarcocystis rileyi from ducks (Anas spp.) in Lithuania and Fin-
land / P. Prakas, A. Oksanen, D. Butkauskas, A. Sruoga, L. Kutkiené, S. Svazas // Journal of Parasitology. — 2014. — 100(5). —
P. 657-661. http://dx.doi.org/10.1645/13-493.1

38 Prakas P. Diversity and ecology of Sarcocystis in Lithuanian game fauna / P. Prakas, G. Valkiiinas, M. Zalakevi¢ius,
J.R. Lazutka, J.R. Stonis, A. Paulauskas // Acta Zoologica Lituanica. — 2011. — 21(2). — P. 157-165.

39 Abe N. Morphological and molecular characteristics of seven Sarcocystis species from sika deer (Cervus nippon centralis) in
Japan, including three new species / N. Abe, K. Matsuo, J. Moribe, Y, Takashima, T. Irie, T. Baba, B. Gjerde // International Journal
for Parasitology: Parasites and Wildlife. — 2019. — 10. — P. 252-262. https://doi.org/10.1016/j.ijppaw.2019.10.002

40 Rudaityté-Lukosiené E. Morphological and molecular identification of Sarcocystis spp. from sika deer (Cervus nippon), in-
cluding two new species Sarcocystis frondea and Sarcocystis nipponi /E. Rudaityté-Luko$iené, P.Prakas, D. Butkauskas,
L. Kutkiene, I. Vepstaite-Monstavice, E. Serviene [/ Parasitology Research. — 2018. — 117(5). — P. 1305-1315.
http://dx.doi.org/10.1007/s00436-018-5816-8

41 Hu J. Description of Sarcocystis platyrhynchosi n. sp. from domestic ducks (Anas platyrhynchos) in China / J. Hu, M. Zhang,
Z.Wu, H. Zeng, J. Tao // Parasites & Vectors. — 2023. — 16(1). — P. 1-12. http://dx.doi.org/10.1186/s13071-023-05710-8

42 Nimri L. Unusual case presentation of intestinal Sarcocystis hominis infection in a healthy adult / L. Nimri // JIMM Case Rep.
— 2014. — Dec 1; 1(4): e004069. doi: 10.1099/jmmcr.0.T00019. PMID: 28663816; PMCID: PMC5415925.

43 Rathish B. Sarcocystis. StatPearls [Electronic resource] / B. Rathish. — Treasure Island (FL): StatPearls Publishing, 2022.
— Access mode: https://www.ncbi.nlm.nih.gov/books/NBK574577/

44 Juozaityte-Ngugu E. The role of birds of the family Corvidae in transmitting Sarcocystis protozoan parasites / E. Juozaityte-
Ngugu, S. Svazas, D. Sneideris, E. Rudaityté-Lukosiené, D. Butkauskas, P. Prakas // Animals. — 2021. —11(11). — 3258.
https://doi.org/10.3390/ani11113258

45 Dubey J.P. A review of Sarcocystis of domestic animals and of other coccidia of cats and dogs. / J.P. Dubey // Journal of the
American Veterinary Medical Association. — 1976. — 169(10). — P. 1061-1078. PMID: 824260

46 Zhu Z. The Occurrence and Meta-Analysis of Investigations on Sarcocystis Infection among Ruminants in Mainland China.
/Z.Zhu, Z. Ying, Z. Feng, Q. Liu, J. Liu // Animals. — 2023. — 13. — 149. https://doi.org/10.3390/ani13010149

47 Barrows P.L. Experimental Sarcocystis suicanis infections: disease in growing pigs. / P.L. Barrows, A.K.Prestwood,
C.E. Green // American Journal of Veterinary Research. — 1982. — 43(8). — P. 1409-1412 PMID: 6808876

48 Shvedova G.I. Muscular sarcocystosis in dogs [Electronic resource] / G.1. Shvedova, E.O. Rystova // Innovative processes in
agriculture. — 2024. — P. 145-149. — Access mode: https://repository.rudn.ru/ru/records/article/record/167453

49 Chapman J. Clinical muscular sarcocystosis in a dog. / J. Chapman, M. Mense, J.P. Dubey // Journal of Parasitology. —
2005. — 91(1). — P. 187-190. http://dx.doi.org/10.1645/GE-406R

50 Sukyté T. Molecular Confirmation of Accipiter Birds of Prey as Definitive Hosts of Numerous Sarcocystis Species, including
Sarcocystis sp., Closely Related to Pathogenic S. calchasi / T. Sukyté, D. Butkauskas, E. Juozaityté-Ngugu, S. Svazas, P. Prakas //
Pathogens. — 2023. — 12(6). — 752. https://doi.org/10.3390/pathogens12060752

51 Pagano T.B. Muscular Sarcocystosis in Sheep Associated With Lymphoplasmacytic Myositis and Expression of Major His-
tocompatibility Complex Class | and II. / T.B. Pagano, F. Prisco, D. De Biase, G. Piegari, M.P. Maurelli, L. Rinaldi, G. Cringoli,
S. Papparella, O. Paciello // Veterinary Pathology. — 2020. — 57(2). — P. 272-280. https://doi.org/10.1177/0300985819891257

52 Glamazdin I.G. Visual and molecular-serological diagnosis of sarcocystosis in cattle. / 1.G. Glamazdin, Y. Rutaganira,
O.A.Panova, N.Yu. Sysoeva, D. Khalim // Russian Journal of Parasitology. — 2024. — 18(2). — P. 163-169.
http://dx.doi.org/10.31016/1998-8435-2024-18-2-163-169

53 Tenter A.M. Comparison of Dot-ELISA, ELISA and IFAT for the detection of 1gG antibodies to Sarcocystis muris in exper-
imentally infected and immunized mice / A.M. Tenter // Veterinary Parasitology. — 1988. — 29(2-3). — P. 89-104.
https://doi.org/10.1016/0304-4017(88)90119-7

54 Dalir Ghaffari A. Microscopic and Molecular Detection of Sarcocystis cruzi in the Heart Muscle of Cattle /
A. Dalir Ghaffari, A. Dalimi, M. Pirestani // Iranian Journal of Parasitology. — 2022. — 17(4). — P. 535-542.
https://doi.org/10.18502/ijpa.v17i4.11281

55 Abdolahi N. Prevalence and molecular analysis of Sarcocystis species infection in slaughtered cattle in Alborz, Iran. /
N. Andolahi, A. Heidari, A. Bairami, A. Miahipour, M. Sezavar, A. Teimuri, S. Bahadory // Veterinary and Animal Science. —
2025. —27. — 100431. https://doi.org/10.1016/j.vas.2025.100431

56 Hamidinejat H. Molecular detection of Sarcocystis species in slaughtered sheep by PCR-RFLP from south-western Iran /
H. Hamidinejat, H. Moetamedi, A. Alborzi, A.Hatami // Journal of Parasitic Diseases. — 2014. — 38(2). — P. 233-237.
https://doi.org/10.1007/s12639-012-0231-z

36 Fundamental and Experimental Biology. 2026, 31, 2(122)


https://doi.org/10.52578/2305-9397-2025-3-2-87-95
https://doi.org/10.1016/j.ijppaw.2025.101114
https://doi.org/10.3390/ani14162299
http://dx.doi.org/10.1645/13-493.1
https://doi.org/10.1016/j.ijppaw.2019.10.002
http://dx.doi.org/10.1007/s00436-018-5816-8
http://dx.doi.org/10.1186/s13071-023-05710-8
https://www.ncbi.nlm.nih.gov/books/NBK574577/?utm_source=chatgpt.com
https://doi.org/10.3390/ani11113258
https://doi.org/10.3390/ani13010149
https://repository.rudn.ru/ru/records/article/record/167453?utm_source=chatgpt.com
http://dx.doi.org/10.1645/GE-406R
https://doi.org/10.3390/pathogens12060752
https://doi.org/10.1177/0300985819891257
http://dx.doi.org/10.31016/1998-8435-2024-18-2-163-169
https://doi.org/10.1016/0304-4017(88)90119-7
https://doi.org/10.18502/ijpa.v17i4.11281
https://doi.org/10.1016/j.vas.2025.100431
https://doi.org/10.1007/s12639-012-0231-z

Modern studies on the biodiversity...

57 Chen Y. Development of a highly specific LAMP assay for detection of Sarcocystis tenella and Sarcocystis gigantea in sheep
/ Y.Chen, J.Peng, Z. Zhu, W. Zhang, L. Wang, J. Xu, Q. Liu, J. Liu // Parasitology Research. — 2024. — 123(9). — 324.
https://doi.org/10.1007/s00436-024-08349-0

58 Stojecki K. Molecular diagnostics of Sarcocystis spp. infections / K. Stojecki, J. Karamon, J. Sroka, T. Cencek // Polish Jour-
nal of Veterinary Sciences. — 2012. — 15(3). — P. 589-596. https://doi.org/10.2478/v10181-012-0090-7

59 Strazdaité-Zielien¢ Z. Molecular Identification of Parasitic Protozoa Sarcocystis in Water Samples / Z. Strazdaite-Zieliené,
A. Baranauskaité, D. Butkauskas, E. Serviené, P. Prakas // Veterinary Sciences. — 2022. — 9(8). — 412.
https://doi.org/10.3390/vetsci9080412

60 Dameshghi F. RFLP Analysis of Fragments of the 18S rRNA and Cox1 Genes to Identify Sarcocystis cruzi in Water Buffalo
in Guilan Province, Iran / F. Dameshghi, S. Shirali, P. Shayan, B. Shemshadi // Iranian Journal of Parasitology. — 2023. — 18(4). —
P. 464-473. https://doi.org/10.18502/ijpa.v18i4.14255

61 Hoeve-Bakker B.J.A. Molecular identification targeting cox1 and 18S genes confirms the high prevalence of Sarcocystis
spp. in cattle in the Netherlands / B.J.A. Hoeve-Bakker, J.W.B. vand der Giessen, F.F.J. Fransenn // International Journal for Parasit-
ology. — 2019. — 49(11). — P. 859-866. https://doi.org/10.1016/j.ijpara.2019.05.008
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Sarcocystis omoaayaHTYPJILIIriH KIHe 01apAbIH YKOKYiieaepaeri
POJliH 3epTTEeyAiH 3aMaHayn OaFbITTAPBI

[lomymna Sarcocystis TybIChIHA KaTaThIH APa3UTTEPAiH OHOATYAHTYPJILIITT KIHE OJIApIbIH YKOXKYHenep, Be-
TEpUHAPHSI J)KOHE KOFaMJIBIK JICHCAYJIBIK YIIiH MaHBI3Bl TYpallbl 3aMaHayH JepeKTep kuHakTainrad. CapKoiu-
CTO3/1ap aWKBIH BETEPHHAPHSUIBIK JKOHE 300HO3JBIK MOHI Oap aypynap peTiHIe KapacThIpbLIaibl, OWTKeHi
oJlap aybUl MIapYallbUIBIFbl KaHyapJIapbIHBIH OHIMAUTITIHIH TOMCH/CYiHE, €T OHIMJCPIHIH canachlHbIH Ha-
mIapyiayslHa oKeJell JKoHe aJaMaa IAaTOJIOTHSUIBIK e3repicTep TYBIHIATYhl MyMKiH. Tyblc eKinepiHiy
TaKCOHOMUSUTBIK JKOHE TeoTrpaUsuIbIK OpTYPIILTITi, apanblK KOHE TYNKUTIKTI HeJIepiHiH epeKIIeNiKTepi, COH-
Jaif-aK TMapa3suTTiH alHaJbBIMBIHA OSKOJOTHIIBIK (aKTOPIApABIH dcepi Typaiabl MOJIMETTEp TaJJaHIbL.
Sarcocystis-TiH HaKTBl TYPJIK alyaHTYpIIiri MOP(OIOTHsIIBIK TYPFBIIAH CUMIATTAIFaH (opMaiap CaHbIHAH
€/I0yip JKOFaphl €KeHi aram eTiIAi, Oy MOJEKYIAIbIK-TeHETHKAJBIK COMKECTCHIIPY OmicTepiHiH OenceHmi
CHTI3iTyiMeH OaliaHbICTHl. 3aMaHayd JUATHOCTUKAJBIK TOCUIACP KapacThIPbUIAbI, OHBIH IHIiHIE
MOP(OJIOTHSIIBIK, JKOHE THCTONOTHSUIBIK 3epTTeyiep, connmaii-ak 18S pPHK, coxl sxone ITS-1 mapkepnepin
KOJIIAaHATBIH MOJICKYJIAJBIK SiCTep, OJlap TAaKCOHOMMSUIBIK IIeKapalapAbl HAKThUIAYFa, KPUITHKAJIBIK
TYpJiepi aHBIKTayFa JKkoHE (HMIOTeHETHKAIBIK OailllaHBICTapAbpl  TanJayFa MYyMKIHIIK — Oepeni.
JlarHOCTUKAHBIH JOJAITTH apTTHIPY, MOHUTOPUHTTI KETUIIIPY KoHE MPO(UITaKTHKAIBIK [Iapajapabl d3ipiey
YIIiH KJIACCHKAJBIK ITapa3sHTOJOTHSIIBIK JKOHE MOJEKYNIANbIK OmicTepAi OipiKTipyAiH KaXeTTiTri aram
kepcerinai. Ilapa3uTONOTHAHBI, 3IHM300TOJOTHSAHBI, JKOJOTHSHBI JKOHE MOJICKYJANbIK OWOJIOTHSHBI
OipiKTIpETIH MOHAPAIBIK TOCIUIIIH OPBIHABUIBIFEI TYpaibl KOPHITBIHABI JKacallabl, OYJI Mapa3uT IMeH HeCiHIH
IBOJIIOLMSUIIBIK ©33apa KATBIHACTAPBIH TEPEHIPEeK TYCIHYre MyMKIH/IiK Oepeli >KoHe 300HO3/BIK CAPKOIMCTO3/IbI
THIMJII OaKbLIay MEH aJIbIH adyAbIH FRUTBIMHU HETI31H KAJIBIITACTHIPAIbI.

Kinm co30ep: Sarcocystis, OuoanyanTypiiJiik, SKOJIOTHs, apasuTrep, MOPGOJIOTHs, MOJIEKYIAIBIK UICHTH-
(bukanus, 300H031ap, GHOWHIUKATOPIIAP.

K.V. Cyneiimanona, A.I'. Kab6siknaesa, M. lllapkynac, b.K. bana6aes, b.)K. Ky6ekosa

CoBpeMeHHbIE HCCJIeI0BaHUs OMOpPa3HO0Opa3usi Sarcocystis
U UX POJIM B IKOCHCTEMAX

B 0630pe 0600111eHbI COBpEMEHHBIE TaHHBIE O GHOPa3HOOOPa3nH Mapa3uToB poaa Sarcocystis u nx 3HadeHun
JUISL 9KOCHUCTEM, BETEPHHAPUH U OOIIECTBEHHOTO 310pOBbsi. CapKOILMCTO3bl PACCMATPUBAIOTCS Kak 3a00seBa-
HHS C BEIPXKEHHOW BETEPUHAPHOM M 300HO3HOM 3HAYMMOCTBIO, TOCKOJIBKY OHHU MPUBOJAT K CHIDKEHHUIO MPO-
JIYKTHBHOCTH CEJIbCKOXO3SHCTBEHHBIX )KUBOTHBIX, YXY/IICHHIO Ka4eCTBA MICHOW MPOAYKIIUH U MOTYT BBI3bI-
BATh MATOJIOTMYECKHE H3MEHEHHs y YeoBeKa. [IpoaHani3upoBaHbl CBEACHHSI O TAKCOHOMHYECKOM H reorpa-
(udyeckoM pazHOOOpa3uu mpeacTaBuTesell poaa, crennuduke TPOMEKYTOUHBIX U OKOHYATENbHBIX X035€B, a
Taroke O BIVSTHUH SKOJIOTHYECKHUX (DPaKTOPOB HA MUPKYIALHIO Mapa3nTa. OTMEUeHO, YTO pealbHOe BHIOBOE
pazHooOpasue Sarcocystis cyiecTBEHHO MPEBBIIIACT YHCI0 MOP(OIOTHIECKH OMHUCAHHBIX (HOPM, YTO CBS3a-
HO C aKTHBHBIM BHEJPEHHEM MOJICKYJISIPHO-TEHETHYECKUX METOJI0B HACHTH(HKALMU. PaccMOTpeHbI coBpe-
MEHHBIEC JIMarHOCTUYECKHE T10/IX0/1bl, BKIIIOUYAIOIIe MOP(OIOruyeckrue 1 r’uCTOIOTMYECKUe UCCIeI0BAaHMS, a
TaKOKe MOJICKYJISIPHBIE METOIbI ¢ UcToib3oBaHreM MapkepoB 18S pPHK, cox1 u ITS-1, no3Bosstromux yrou-
HSATh TAKCOHOMHYECKHE TPAHHULIBI, BBIABIIATh KPUITHYECKHE BUABL U aHAJIM3UPOBATh (DHIOTCHETHYECKHUE CBS-
3u. IToguépkHyTa HEOOXOAUMOCTh MHTETPALMH KIACCHYECKUX MAapa3HTONIOINUECKHX U MOJIEKYIAPHBIX METO-
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K.U. Suleimanova, A.G. Zhabykpayeva et al.

JIOB JUISl MOBBILIEHNS! TOYHOCTU AMArHOCTHKHU, COBEPILICHCTBOBAHUS MOHUTOPUHIA U pa3paboTKu npoduiak-
THUECKUX Meponpusatuil. CaenaH BBIBOA O II€1€COOOPA3HOCTH MEXAUCIHUIIIMHAPHOTO MOAXO0Aa, 00BEeIH-
HSIOIIETO Mapa3UTOJIOTUIO, SIH300TOJIOTUIO, SKOJIOTHIO H MOJEKYISIPHYIO OHOJIOTHIO, 4TO o0OecrednBaeT 60-
nee Tiry00KOe TOHUMAaHHe YBOJIIOIIMOHHBIX B3aHMOOTHOIIICHHH TTapa3uTa M X035HHa, a Takke GopMHUpyeT Ha-
YUYHYIO OCHOBY JUIS 3 (EKTHBHOTO KOHTPOJIS ¥ MPODMIAKTUKI 300HO3HOTO CapKOIIUCTO3a.

Knroueesvie cnosa: Sarcocystis, 6uopazHooOpasue, 3KOJIOrHs, HapasuThl, MOP(OIOTHs, MOJCKYISpHAs WICH-
TU(UKANHUS, 300HO36L, OHOMHINKATOPHI.
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