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Abstract 

 The current study was conducted in Misan Governorate to detect the 

parasite Sarcocystis spp. by both conventional and molecular methods and 

to identify the species of this genus in both sheep and goats as intermediate 

hosts for multiple species of this parasite, As well as this study was 

identified factors related to parasite infection, which were represented by 

the seasons, sex and age, of these two types of small ruminants. 

 The study extended for the period from January  to December 2020, 

during which samples of the muscles of the esophagus, diaphragm, heart 

and tongue were examined for each of 300 sheep and 200 goats using 

conventional, histological and molecular method. 

 Regarding to the traditional study, the rates of infection with the 

macroscopic type of Sarcocystis spp. was low and recorded 2.33% and 2% 

in esophageal samples only in sheep and goats, respectively. The sizes of 

macroscopic parasite cysts  was ranged between 1-10 mm in length and 2-

6 mm in width. 

 The rates of macroscopic esophageal infection varied according to 

the seasons of the year in sheep and goats; The highest rates of macroscopic 

infection was recorded in sheep in the Winter season 5.33%, followed by 

the two infection rates in the Spring and Autumn seasons, which reached 

to 2.63% and 1.35%, respectively. While no case of infection with 

macroscopic type was recorded in the Summer. In goats, the highest 

incidence of macroscopic infection was recorded in the Winter season, 

which reached to 5.76%, followed by the infection rate in the spring season 

of 1.92%, and no case of infection was recorded in the Summer and 

Autumn seasons. The results showed a high rate of infection in females in 

sheep and goats, it reached 3.75% in sheep and 2.85% in goats, and the rate 

of infection in males in sheep amounted to 1%, and no cases were recorded 
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in goats. The rate of infection at ages more than one year in sheep was 

3.68% and goats 3.2%, and no infection was recorded at ages less than one 

year in both types of animals. 

 Infection with the microscopic type of parasite was  recorded as high 

as rates 96.66% and 90% in sheep and goats, respectively.  

The dimensions of the microscopic cysts varied in our study, as they 

appeared in larger sizes in the esophagus, with an average of 235.8×45.61 

micrometers in sheep and 133.3×37.4 micrometers in goats, and the 

smallest size in the heart, with an average of 71×31.8 and 87.8×18 in sheep 

and goats, respectively. 

Our study found that the rate of infection with the microscopic type 

was high in all seasons of the year; The infection rate  was ranged between 

98.66% and  93.33% in sheep and 94.23% and  86% in goats. The results 

showed an increase in the rates of infection by the microscopic type with 

advancing age in both sheep and goats, and it was found that there were no 

significant differences in the rates of infection between males and females 

in both types of animals.  

The rate of infection was distributed according to the type of organs. 

The highest incidence of infection was in the esophagus 96.7% and 90.5%, 

followed by the diaphragm 95% and 85%, then the tongue 77.66% and 

78.5%, and the lowest rate was recorded in the heart 63.7% and 45% in 

sheep and goats, respectively. 

The dimensions of the microscopic cysts varied in our study, as they 

appeared in larger sizes in the esophagus, with an average of 235.8×45.61 

micrometers in sheep and 133.3×37.4 micrometers in goats, and the 

smallest size in the heart, with an average of 71×31.8 and 87.8×18 in sheep 

and goats, respectively. 

 When comparing the efficiency of the traditional methods used in our 

study to diagnose the infection of the microscopic type in all the examined 
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organs isolated from sheep and goats, It was found that the method of 

digestion with pepsin was the most efficient traditional method for 

diagnosis of parasite, followed by the trichinoscopy. While the squeezing 

method was recorded as the lowest efficient traditional method for 

diagnosing Sarcocystis spp. microscopically. 

 The results of the current study showed that the incidence of both 

macroscopic and microscopic types increased with age in both sheep and 

goats. It was found that there were no significant differences in infection 

rates between males and females in both types of animals. 

 The study dealt with the histological examination adopting the 

phenotypic characterization of the cyst wall to distinguish between the 

species of the genus Sarcocystis histologically in the macroscopic and 

microscopic samples of sheep and goats by staining tissue sections of the 

four organs under study with hematoxylin and eosin (H&E), and periodic 

acid (PAS) stain. 

 The macroscopic species, S. gigantea, was diagnosed in both sheep 

and goats, which was characterized by the presence of two outer walls 

representing a secondary wall (SW) with a thickness of 2.5-4 µm and the 

inner representing a primary wall (PW) with a thickness of 1.2-2.5 µm, 

containing protrusions and continuing into the cavity of the cyst by means 

of extended septa which separating it into overlapping rooms containing 

the bradyzoites inside. In addition, two types of microscopic cysts were 

identified histologically in sheep, Sarcocystis tenella, which is 

characterized by thick, radially streaked walls with villi-like projections 

intertwined with each other in high density. Sarcocystis arieticanis, whose 

cysts are thin-walled, 0.8 micrometers thick. Whereas, only one species in 

goats, Sarcocystis capracanis, was characterized by thick-walled cysts 

with radial streaks and fuzzy finger-like protrusions of varying thickness. 



D 
 

 
 

 The molecular study of Sarcocystis spp. was conducted a molecular 

using polymerase chain reaction (PCR) of the target segment of DNA 

extracted from the parasite samples of sheep and goats for two genes, 

namely (18S rRNA Gene) and (COX1 Gene). And by 160 microscopic 

samples and 7 macroscopic samples for sheep, as well as 120 microscopic 

samples and 4 macroscopic samples for goats. 

 90.41% and 87.9% of sheep and goat samples, respectively, showed 

positive infection with the 18S rRNA Gene; In which 100% of the 

macroscopic and microscopic samples of the esophagus were recorded, 

and both animals had a positive infection, while the infection rates for the 

diaphragm, tongue and heart samples were recorded as 92.5%, 85% and 

82.5%, respectively, in sheep, and 90%, 86.7 and 80%, respectively, in 

goats. On the other hand, 97% and 96.77% of sheep and goats samples, 

respectively were  recorded a positive infection with the COX1 Gene; In 

which all macroscopic and microscopic esophageal samples were recorded 

and both animals had a positive infection in sheep. The infection rate for 

the diaphragm, tongue and heart samples was 97.5%, 95% and 95%, 

respectively, in sheep, and 96.7%, 96.7%, and 96%, respectively, in goats. 

 The results of the nucleotide sequence analysis of 18S rRNA Gene 

for the ten studied samples, by NCBI-BLAST Nucleotide Alignment, 

showed that the two microscopic samples of sheep (OP296912.1 and 

OP474006.1) were simmilared to the German S. tenella species with 

accession number (L24383.1) with a similarity ratio of 99.63% and 

99.50%, respectively. As for the two macroscopic samples of sheep 

(OP474009.1 and OP474015.1), both samples were showed an identical 

percentage of 99.75 with the Iranian species S. gigantea with accession 

number (KP053892.1). On the other hand, the four microscopic samples of 

goats (OP474017.1, OP474018.1, OP476699.1 and OP474036.1) were  

similar with the Malaysian species S. arieticanis with accession number 
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(KR155191.1) with identical percentages of 99.50%, 99.01%, 99.76% and 

99.13%, respectively. Finally, the two macroscopic samples of goats 

(OP474061.1 and OP474062.1) were similared with the Egyptian species 

S. buffalonis with two accession numbers (KU247913.1) and 

(KU247913.1), with a matching rate of 84.39% and 85.64%. Thus, our 

study is the first locally and globally in the diagnosis and interestigly of S. 

buffalonis in goats. The results of the phylogenetic tree analysis also 

showed the evolutionary relations between the above species exist in 

varying degrees of evolutionary relations between these species, as the 

closest relations appeared between the pairs (OP474017.1 and OP474018.1 

and between OP296912.1 and OP474006.1) then between OP474061.1 and 

OP474062.1 and between OP476699.1 and OP474036.1. The isolates 

(OP474017.1, OP474018.1, OP476699.1 and OP474036.1) showed a 

relationship between them with greater degrees than the rest of the isolates. 

 The results of the analysis of the nucleotide sequences of COX1 Gene 

for the eight studied samples showed that the two microscopic samples of 

sheep (CO1 and CO2) matched with the Spanish species S. arieticanis with 

accession number (MK419975.1) with a matching percentage of 97.70% 

and 97.47%, respectively. While, the four macroscopic samples of sheep 

(CO3, CO4, CO5 and CO6) were simllared with the Norwegian species S. 

gigantea with accession number (KC209601.1), with matching rates of 

99.64% and 99.27%, respectively. On the other hand, the two macroscopic 

samples of goats (CO7 and CO8) were similar to the Spanish species S. 

gigantea with accession number (MK420011.1) and matching rates of 

99.64% and 99.27%, respectively. When analyzing the phylogenetic tree 

between the above species, it was showed that there were evolutionary 

relationships to different degrees Among these species, the most closely 

related pairs were (CO3 and CO4) and (CO1 and CO2). 


