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Bausinue ImapasuTroB Sarcocystis KPYIIHOT'O poraToro Ckora
Ha IMMPOAYKTUBHOCTD KUBOTHOBOACTBA, 4 TAK/KE
Ha NNPOA0BOJILCTBCHHYIO 0e30MacHOCTb U NUTaHHeE
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AnHoTtanus. Kopo 1 GBIKOB BEIPAIUBAIOT B OCHOBHOM IJISI ITOJTyYSHHUSI MOJIOKA U MsAca. MOJIOKO U MsICO KPYITHOTO POraToro CKoTa
UTPaIOT KU3HEHHO BAXKHYIO POJb B MHPOBOH IKOHOMHUKE M CIIOCOOCTBYIOT OOECIIEUEHMIO IIPOIOBOJILCTBEHHOH 0€30MacHOCTH M
nutanus. st Gonbliero HakoIUIeHHsS (PMHAHCOBBIX JIOXOJOB, MPOAYKTHI IMHUTAHUS, MPOU3BOIMMBIE KPYHMHBIM POTaThIM CKOTOM,
BKJIIOYask MOJIOKO, MacJIo, HOrypT, TOIUICHOE Macilo, ChIP, HEXXHOE MSCO, MSCHbIE KOJIOACHI U T. ., ABISIOTCS MICTOYHHUKAMU (PUHAHCOBBIX
JIOXOZI0B [1st pepMepOB U NPOM3BOAUTEINICH MPOAYKTOB IuTaHus. K coxasienuio, 001e3Hb CapKOLMCTO3a KPYITHOTO POraToro CKOTa
MOXKET HOBIHATH Ha HPOIOBOJILCTBEHHYIO 0€30I1aCHOCTh M 9KOHOMHKY (DepMEPOB, BBIPALUBAIOIIMX KPYITHbIN POraThIil CKOT, BBI3bIBAS
CHIDKCHHE INTPOU3BOJICTBA MOJIOKA, NOTEPI0 BECa M CHIKCHHME KauyecTBa MscCa, abOpTHI M JlaKe CMEPTh H3-3a BO3JCHCTBHS ITHX
Tapa3suToOB Ha KPYNHBII porarslii ckoT. Ha ceropnsmamii 1eHbp M3BECTHO, YTO CApKOIUCTO3 KPYITHOTO POTaTOro CKOTA BEI3BIBACTCS
LIeCTHI0 BuaaMu Sarcocystis spp. Kaxxaprit n3 mectn Bunos (S.cruzi, S.hominis, S.heydorni, S.rommeli, S.hirsuta u S.bovifelis) umeer
CBOEro coOCTBEHHOro JehUHUTHBHOTO X03siHa J[Ba 300H03a (S. hominis u S. heydorni) nmerot obmiero 1epUHUTHBHOTO XO3SUHA -
yesoBeka. XOTsl CaMblil pacHpOCTPaHEHHBIH M3 IIECTH BHJIOB KPYIHOro poraroro ckora, S. Cruzi, He sBIS€TCS 300HO30M, OH
npezcTaBisier coboil puHaHcoBOE OpeMs UL IPOU3BOAUTEIICH IPOLYKTOB IIMTAHUS ¥ MOXKET YBEKOBEUHTb HEJOCIaHHE U OTCYTCTBHE
HPOJIOBOJILCTBEHHON Oe3onacHocTH. [1o3TOMy Ui NpeNoTBpALEHHs] PACIPOCTPAHEHUS CIIOPOLIMCT U 3aLMThI BOIBI U KOPMOB JUIS
CKOTa OT 3apakeHHs Sarcocystis spp TpeOyeTcs yCHICHHE KOHTpOJNS B 001acTH 0€30MacHOCTH MPOAYKTOB HMHUTAHHSA, MUILEBOM
OUOTEXHOJIOTHH U BETEPHHAPHON NAPA3UTOIOTUH IPU YYaCTUH OOIIECTBEHHOCTH, IPaykKIAaHCKOI0 OOLIECTBA H YaCTHOTO CEKTOpa.

KuroueBble ci10Ba: mapasuThl, FOBSDKBE MSCO, OMOJIOTHs Sarcocystis, CapKOIMCTO3, KPYIHBIN POraThlii CKOT, (PMHAHCOBBIE MOTEPH,
npousBoauteneil mpoxyxros, ITIIP-Tecr.

Cattle Sarcocystis Parasites Impact on Cattle Farming Productivity as
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Abstract. Cows and Bulls are mainly raised for milk and meat. Cattle Milk and meat play a vital role in the worldwide economies and
contribute to food security and nutrition. For greater financial income accumulation, Cattle sourced Food products encompassing milk,
butter, yogurt, ghee, cheese, Tenderized meat, meat sausage, etc. are sources of financial income for farmers and food producers.
Unfortunately, Cattle Sarcocystosis disease can affect food security, and Cattle farmers’ economies by inducing reduced milk
production, weight loss and decreased meat quality, abortion, and even death due to the effect these parasites have on Cattle. Cattle
Sarcocystosis disease is so far known to be specifically caused by six Sarcocystis spp infections in the Cattle. Each of the six (S.cruzi,
S.hominis, S.heydorni, S.rommeli, S.hirsuta, & S.bovifelis) has its own different definitive host The two zoonoses (S. hominis & S.
heydorni) share human as their common definitive host. Though the most prevalent among six bovine species, S. Cruzi, is not a
zoonosis, it is a financial burden to the food producers and it may perpetuate malnutrition and Food insecurity. Therefore, Strengthened
Control in Food Safety, Food biotechnology, and the Veterinary parasitological sector with the involvement of the public, civil society,
and private sector are required to prevent the spread of sporocysts and protect water and Cattle Feed from Sarcocystis spp
contamination.
Keywords: parasites, beef meat, Sarcocystis biology, sarcocystosis, cattle, financial losses, food manufacturers, PCR test.

Introduction producers praise cows and bulls for playing a vital

role in food security, nutrition, and financial in-
come generation. Unfortunately, researchers have
proven that Cattle Sarcocystosis is a handicap. This
disease, which is acquired by ingestion of sporo-
cysts or oocysts in contaminated water and feed,

Cattle are one of the livestock assets that can
improve the economic lives of the World’s Poorest
and are the source of the food that is indispensable
for mankind to feed the expanding world popula-
tion. Farmers, pastoralists, and Cattle sourced Food
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affects farmers and food producers by inducing
reduced milk production, weight loss and decreased
meat quality, abortion, and even death due to the
effect Sarcocystis parasites have on Cattle(Hoeve-
Bakker et al., 2019). Cattle Sarcocystosis is a dis-
ease that is associated with water and feed-borne
Sarcocystis spp. infections. Although ingestion
of sporocysts is the major mode of transmission for
cattle, vertical transmission of S.cruzi has been docu-
mented in experimental studies((Savini et al., 1997)
Such infections have to intensively be prevented to
ensure sustainable and safe Cattle sourced food
products and solve the issue of Food insecurity that
affects Countries in which prevalence of Cattle
Sarcocystosis is remarkable.

This study contributes to the knowledge
of the biology of Sarcocystis in the Cattle at the
organismal level and shows the role of cattle sarco-
cystosis in both food insecurity and malnutrition.
Finally, it describes how Cattle Farming Productiv-
ity and the financial income of farmers and Cattle
sourced food producers are affected by the Cattle
Sarcocystosis.

Material and methods

During the writing of this article, tools and
material that were used to generate information
needed for text and numerical data include Sci-
enceDirect., Science Index, National Center for Bi-
otechnology Information (NCBI), Google Scholar,
Food and Agriculture Organization of the United
Nations Statistics (FAOST).

Results and Discussion

Table 1.
Prevalence of Cattle Sarcocystosis in Europe and
Africa based on PCR and Histological Test

Cn(:gll;y Test(l;)e)sults Performed Test name
eyt 90.09% Histological Test
Egypt- 98.9% PCR (Polymerase Chain
Africa ) Reaction) Test
Tunisia- PCR-RFLP (PCR-
Africa 70.6% Restricted Fragment
Length Polymorphism).
Italy-Europe 78.1% PCR
Netherlands- 76.9% PCR
Europe
Lghuama- 98.1% Histological Test
urope
Hungary- 66% PCR
Europe
Blslglum- 28% Histological Test
urope
GErmany- 40% Histological Test
urope
GErmany- 67.7% Conventional PCR Test
urope
Germany- o RT-PCR (Real-Time —
Europe 69.6% PCR) Test
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From the table and figure of data collected
from literature, it is observed that The Cattle Sar-
cocystosis is the most prevalent in Egypt (Africa)
and less prevalent in Hungary (Europe). Belgium
and Lithuania don’t appear on the figure because
these two countries don’t have PCR data in the table.

Table 2.
Prevalence of undernourishment as per FAO
estimate 2020
Country Undernourishment Prevalence%
Belgium 2
Egypt 5.4
Germany <2.5
Hungary <2.5
Italy <2.5
Lithuania <2.5
Tunisia 3
Netherlands <2.5

From the table, figure, and the map repre-
sented by data generated as Prevalence of under-
nourishment sourced from (Sub-Saharan Africa
https://www.fao.org/faostat/en/#data/FS, 2020), it
is observed that Egypt is the most prevalent country
among the considered sample. Egypt has an under-
nourishment prevalence of 5.4% and all European
countries in the sample come with an undernour-
ishment prevalence of <2.5%.

Table 3.
Prevalence of Food Insecurity (%) as per FAO food
security indicators 2020

Country Food Insecurity Prevalence%
Belgium 1.1
Egypt 6.7
Germany 0.7
Hungary 1.4
Italy 1.2
Lithuania 1.7
Tunisia 10.7
Netherlands 1.4

From the table and figure of data generated
as food security Indicators sourced from (Sub-Saharan
Africa https://www.fao.org/faostat/en/#data/FS, 2020),
it is observed that Egypt is the second most preva-
lent country among the 8 sample countries which
comes next to Tunisia. Egypt has a food insecurity
prevalence of 6.7%. Germany comes with the lowest
food insecurity prevalence of 0.7%.

Most African countries grow Cattle with the
intention to reduce poverty and alleviate malnutrition.
Contrary to the European farmers who grow Cattle
on modernized farms at a large scale purposely for
a business. For example, in the case of Rwanda, the
country has introduced a one-cow per poor family
program also referred to as “Girinka” to boost Cat-
tle derived food products’ self-sufficiency in the
country. This program is helping poor families in-
crease their crop production by using manure and
increasing their financial income and their nutrition
at the household level and countrywide as well.
The Government of Rwanda started the 'One cow
per poor family program” (Girinka) in 2006 as one
of the home-grown solutions. (Argent et al., 2014).
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This program is also in the line of the Food
and Agriculture Organization of the United Nations
(FAO) to cope with radical changes to food sys-
tems to support human populations (Marco and
Smid, 2018) and respond to food security.

Egypt is also an African country that has
been well documented in several studies as the most
prevalent country in Cattle Sarcocystosis disease with
a prevalence of 98.9% based on PCR Test results
(Khalifa et al., 2008). This country has a preva-
lence of 6.7% of severe food insecurity and
the prevalence of undernourishment of 5.4% based
on FAO estimate 2020 (Sub-Saharan Africa
https://www.fao.org/faostat/en/#data/FS,  2020).
Whereas Germany which is European Country,
studies show that it is almost less prevalent
in Cattle Sarcocystosis with 69.6% (Mor¢ et al., 2014)
and at the same time the most less prevalent in the
food insecurity with 0.7% and the prevalence of
undernourishment of <2.5 in 2020 based on FAO
(Sub-Saharan Africa https://www.fao.org/faostat
len/#data/F'S, 2020)

Biology of Sarcocystis in the intermediate host

Sarcocystis spp. are common protozoan
parasites with worldwide distribution in carnivores
including man as the definitive host and many
herbivores including Cattle as intermediate hosts.
These parasites infect the skeletal and cardiac mus-
cles (Fayer, 2004).

Because these parasites are threat to the public
health, to the Cattle farming productivity, especially
to the Cattle derived food production system, and
widely to the food security and nutrition,
a deep understanding of Cattle Sarcocystis spp
biology is essential for any preventive approach
and for getting rid of the parasites ingestion routes.
The cow acquires infection by ingesting feed
and water contaminated with Carnivorous faces
containing oocysts or free sporocysts. Then after
the ingestion of sporocysts, they pass to the small
intestine, and Sporozoites are liberated from sporo-
cysts after breaking sporocyst walls. A complex
sexual cycle is initiated. The released sporozoites
are motile and can migrate from the Small Intestine
to penetrate the extraintestinal and the gut epithelium
tissues and mucosa to be developed into schizonts by
the first asexual generation called schizogony.
Schizonts are formed in vascular endothelial cells,
somatic cells, and neuronal cells, depending on the
species of Sarcocystis. After a few cycles of schi-
zonts, the schizonts release the second asexual
generation called merozoites. The Schizonts release
merozoites that enter into skeletal or cardiac muscle
after circulation Then. merozoites round up to form
unicellular bodies containing a single metrocyte
(mother cells which through repeated asexual mul-
tiplication, many cells are formed). The small
rounded, non-infectious metrocytes increase in size
and when they become infectious, they are called
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bradyzoites which will later develop mature sarco-
cysts (Ortega and Pape, 2011) (Kojouri etal., 2011)
The encysted stage is called a sarcocyst. A sarcocyst
may take two months or more to mature to become
infectious to the carnivore host.
Table 4.
Sarcocystis incubation period

L. The Incubation
S/N Activity period (Days)
1 Ingestion of Oocysts/free 1

Sporocysts by Cattle
2 Release of sporozoites 2
3 Schizonts formation 15-16
4 The release of Merozoites. 27
Merozoites round up to form
5 unicellular bodies containing a 27-29
single metrocyte (mother cells)
6 Repeated asexual multiplication 29-30
of metrocyte

7 Bradyzoite formation 31-59
8 mature Sarcocysts development >60

Conclusion

Cattle are infected by the ingestion of water
or feed contaminated by sporocysts or oocysts. The
mature sarcocysts can only infect the definitive host.

Based on the data analyzed from literature,
it is well observed that Cattle sarcocystosis preva-
lence in each of the 8 countries is closely related to
the country’s food insecurity and food malnutrition.
African countries are the most vulnerable which
may indicate that Cattle farming productivity is
among the major sources of food and nutrition in
Africa. Therefore, the intervention to raise aware-
ness in the general public and particularly among
farmers about Cattle Sarcocystis’s negative impact
on Cattle farming production is needed. However,
for about six Sarcocystis spp that are specific to
Cattle, regular and daily water and feed control,
monitoring, and reporting activities are not suffi-
cient or even not available at all in most African
countries. Therefore, more chances for the parasites
to be ingested by the Cattle(Dorny et al., 2009a) and
consequently the disease will induce reduced milk
production, weight loss and decreased meat quality,
abortion, and even death which will result in loss
of financial income for Cattle sourced food produc-
ers, in malnutrition as well as in food
insecurity. Among options for better prevention,
monitoring, and control of water and Cattle feed-borne
Sarcocystis parasites are preventing and keeping
carnivorous animals away from the Cattle’farm.
Alternative options are treating, monitoring,
and controlling the water to be fed into the cattle
especially by using new risk assessment tools, and
new technologies such as PCR, Serology, health
education, social and economic development
(Dorny et al., 2009b). More research and analysis
are needed to determine the reason European coun-
tries with a high prevalence of cattle Sarcocystosis
are not affected much by food insecurity and
malnutrition compared to African countries.



Rutaganira J. et al, Proceedings of VSUET, 2022, vol. 84, no. 3, pp. 107-110 post@vestnik-vsuet.Tu

References

1 Argent J., Augsburg B., Rasul I. Livestock asset transfers with and without training: Evidence from Rwanda. Journal of
Economic Behavior & Organization. 2014. vol. 108. pp. 19-39. doi: 10.1016/j.jebo.2014.07.008

2 MaviS.A., Teimouri A., Mohebali M., Yazdi M.K.S.et al. Sarcocystis infection in beef and industrial raw beef burgers from
butcheries and retail stores: A molecular microscopic study. Heliyon. 2020. vol. 6. no. 6. pp. ¢04171.
doi: 10.1016/j.heliyon.2020.e04171

3 Dorny P., Praet N., Deckers N., Gabri€l S. Emerging food-borne parasites. Veterinary parasitology. 2009. vol. 163. no. 3.
pp. 196-206. doi: 10.1016/j.vetpar.2009.05.026

4 Dorny P., Praet N., Deckers N., Gabriel S. Emerging food-borne parasites. Veterinary parasitology. 2009. vol. 163. no. 3.
pp. 196-206. doi: 10.1016/j.vetpar.2009.05.026

5 Fayer R. Sarcocystis spp. in human infections. Clinical microbiology reviews. 2004. vol. 17. no. 4. pp. 894-902.
doi: 10.1128/CMR.17.4.894-902.2004

6 Hoeve-Bakker B.J.A., van der Giessen J.W.B., Franssen F.F.J. Molecular identification targeting cox1 and 18S genes
confirms the high prevalence of Sarcocystis spp. in cattle in the Netherlands. International journal for parasitology. 2019. vol. 49.
no. 11. pp. 859-866. doi: 10.1016/j.ijpara.2019.05.008

7 Khalifa R.M., El-Nadi N.A., Sayed F.G., Omran E.K. Comparative morphological studies on three Sarcocystis species in
Sohag, Egypt. Journal of the Egyptian Society of Parasitology. 2008. vol. 38. no. 2. pp. 599-608.

8 Kojouri G.A., Aghajani E., Jahanabadi S., Kojouri A. Mineral status of myocardial Sarcocystosis. Iranian Journal of
parasitology. 2011. vol. 6. no. 2. pp. 17.

9 Marco M.L., Smid E.J. Editorial overview: Food biotechnology: Exploration and exploitation of microbial resources to
address the need for sustainable production of safe, healthy and nutritious food. Current opinion in biotechnology. 2018. vol. 49. pp.
v-vii. doi: 10.1016/j.copbio.2017.11.011

10 Moré G., Pantchev A., Skuballa J., Langenmayer M.C. et al. Sarcocystis sinensis is the most prevalent thick-walled
Sarcocystis species in beef on sale for consumers in Germany. Parasitology Research. 2014. vol. 113. no. 6. pp. 2223-2230.
doi: 10.1007/s00436-014-3877-x

11 Ortega Y.R., Pape J.W. Cyclospora, Isospora, and Sarcocystis Infections //Tropical Infectious Diseases: Principles,
Pathogens and Practice. WB Saunders, 2011. pp. 641-645. doi: 10.1016/B978-0-7020-3935-5.00095-1

12 Savini G., Robertson I.D., Dunsmore J.D. Sensitivities and specificities of two ELISA tests for detecting infection with Sarcocystis in
cattle of Western Australia. Preventive Veterinary Medicine. 1997. vol. 32. no. 1-2. pp. 35-40 doi: 10.1016/S0167-5877(97)00001-9

13 Sub-Saharan Africa. URL: https://www.fao.org/faostat/en/#data/FS, 2020.

14 Moré G., Pantchev A., Skuballa J., Langenmayer M.C. et al. Sarcocystis sinensis is the most prevalent thick-walled
Sarcocystis species in beef on sale for consumers in Germany. Parasitology Research. 2014. vol. 113. no. 6. pp. 2223-2230.
doi: 10.1007/s00436-014-3877-x

15 Rahdar M., Kardooni T. Molecular identification of Sarcocystis spp. in sheep and cattle by PCR-RFLP from southwest of
Iran. Jundishapur Journal of Microbiology. 2017. vol. 10. no. 8. doi: 10.5812/jjm.12798

16 Mirzaei M., Rezaei H. A survey on Sarcocystis spp. infection in cattle of Tabriz city, Iran. Journal of Parasitic Diseases.
2016. vol. 40. no. 3. pp. 648-651. doi:10.1007/s12639-014-0551-2

17 Hornok S., Mester A., Takacs N., Baska F. et al. Sarcocystis-infection of cattle in Hungary. Parasites & vectors. 2015. vol. 8.
no. 1. pp. 1-6. doi: 10.1186/s13071-015-0685-9

18 Amairia S., Amdouni Y., Rjeibi M.R., Rouatbi M. et al. First molecular detection and characterization of Sarcocystis species
in slaughtered cattle in North-West Tunisia. Meat science. 2016. vol. 122. pp. 55-59. doi: 10.1016/j.meatsci.2016.07.021

19 Imre K., Darabus G., Tirziu E., Morariu S. et al. Sarcocystis spp. in romanian slaughtered cattle: molecular characterization
and epidemiological significance of the findings. BioMed Research International. 2019.

20 Dubey J.P., Fayer R., Rosenthal B.M., Calero-Bernal R. et al. Identity of Sarcocystis species of the water buffalo (Bubalus
bubalis) and cattle (Bos taurus) and the suppression of Sarcocystis sinensis as a nomen nudum. Veterinary Parasitology. 2014. vol.
205. no. 1-2. pp. 1-6. doi: 10.1016/j.vetpar.2014.06.020

Caenenust 00 aBTopax Information about authors

xo3ed Pyrarammpa acnupanr, ¢axynsTer BerepuHapHoil  Joseph Rutaganira postgraduate student, veterinary medicine depart-
MeULIUHbI, MOCKOBCKHIT TOCYIapCTBeHHBIN yHHUBEpcHTeT nuieBbix  ment, Moscow State University of Food Production, Talalikhina, 33,
npous3BoACTB, yi. Tamanuxuua, 33, Mocksa, 109029, Poccusi, Moscow, 109029, Russia, rutaganirajoseph@yahoo.com
rutaganirajoseph@yahoo.com

Hropy U. I'mamazguu npodeccop, ¢axynsrer Betepunapuoir Igor Glamazdin professor, veterinary medicine department,
MeIULIUHBI, MOCKOBCKHIT rocyiapcTBeHHbIH yHuBepeuTeT muieBbix ~ Moscow State University of Food Production, Talalikhina, 33,

npousBoACTs, yi. Tamanuxuna, 33, Mocksa, 109029, Poccus, Moscow, 109029, Russia, glamazdin@yandex.ru
glamazdin@yandex.ru

Contribution

Joseph Rutaganira wrote the manuscript, correct it before filing in editing and is responsible for plagiarism
Igor Glamazdin consultation during the study
Conflict of interest
The authors declare no conflict of interest.

Received 18/07/2022 Accepted in revised 12/08/2022 Accepted 31/08/2022

110



	Introduction
	Conflict of interest
	Material and methods
	Results and Discussion
	Biology of Sarcocystis in the intermediate host
	Conclusion
	References
	Contribution
	Joseph Rutaganira wrote the manuscript, correct it before filing in editing and is responsible for plagiarism
	Igor Glamazdin consultation during the study

