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Summary 
 

 Although the high infection rate of microscopic sarcocyst occurs in cattle, to the best of our knowledge, 

there is no report about the identification of macroscopic sarcocyst in Iran. In this work, Sarcosystis hirsuta 

was first isolated from slaughtered cattle. In a 2-year-old slaughtered cattle, morphological examination 

revealed 3-5 mm in length cysts distributed in different striated muscles, particularly intercostalis and 

diaphragm. In electron microscopy study, ultramicroscopic structure of primary cyst wall based on the 

presence of cone-shaped villar protrusions confirmed the occurrence of S. hirsuta. 
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Introduction 
 

 Sarcocystis species are widely 

distributed in a variety of mammals and 

birds (Neva and Brown, 1994). All species 

have a two-host life cycle with carnivores as 

definitive hosts and herbivores as 

intermediate hosts (Soulsby, 1982). 

 Different species of Sarcocystis such as 

S. bovihominis (S. hominis), S. bovicanis (S. 

cruzi) and S. bovifelis (S. hirsuta) have been 

reported in cattle, elsewhere (Dubey et al., 

1989a). Several attempts have been directed 

at studying the prevalence rate of infection 

in different food animal species such as 

cattle (Shekarforoush et al., 2004; 

Bonyadian and Meshki, 2006; Hamidinejat 

et al., 2010), goat (Shekarforoush et al., 

2005; Mirzaei Dehaghi et al., 2011), sheep 

(Oryan et al., 1996; Razavi et al., 2003) and 

camel (Shekarforoush et al., 2006) and a few 

studies identified different species of 

Sarcocystis in food animals in Iran (Oryan et 

al., 1996; Dalimi et al., 1999; Nourani et al., 

2010). 

 Several methods have been conducted 

for species identification of Sarcocystis, 

from which, ultrastructure of primary cyst 

wall has been developed in detail (Dubey et 

al., 1989b). 

 To the best of our knowledge, there is no 

report about occurrence of S. hirsuta from 

cattle in Iran. 

 

Materials and Methods 
 

 In a 2-year-old cow slaughtered at Shiraz 

slaughterhouse, in the southern part of Iran, 

numerous unusual macroscopic cysts were 

identified. The cysts were 3-5 mm in length 

and distributed in different striated muscles 

particularly intercostalis and diaphragm. 

 The muscle cysts were examined using 

impression smear method by pressing cut 

surfaces on a slide, fixing with absolute 

methanol and staining by giemsa (10% v/v 

stock solution) to observe free bradyzoites 

under light microscope. 

 A part of the tissue samples including 

cysts and surrounding tissues were fixed in 

2.5% gluteraldehyde. The specimens were 

washed in 0.1% phosphate buffer, post fixed 
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in 1% osmium tetroxide, dehydrated through 

a graded ethanol series and epoxy propane 

and embedded in TAAB resin. The ultra thin 

sections were cut in transverse and 

longitudinal, stained with uranyl acetate and 

lead citrate. The electron micrographs were 

carefully observed under transmission 

electron microscope (Philips CM10). 

 

Results and Discussion 
 

 Several macroscopic sarcosysts in 

diaphragm were shown in Fig. 1. The cysts 

contained numerous banana-shaped 

bradyzoites in light microscopic 

examination. In the ultra structural view, the 

inner cyst wall thickness varies 1.56-1.78 

µm, formed by continuous line of 

osmiophilic granules. The conical-shaped 

villar protrusions arise from a constricted 

base (0.37-0.66 µm) from the interior 

envelope with 1.94-2.82 µm length, 

obviously tapering distally. Several long 

microfilaments are present in protrusions 

core (Figs. 2 and 3). All the above criteria 

confirmed the occurrence of S. hirsute based 

on the keys presented by Dubey et al. 

(1989a, b) and Odening et al. (1994). 

A high prevalence of microscopic 

sarcocysts was previously reported in cattle 

from Iran (Shekarforoush et al., 2004; 

Nourani et al., 2010). 

 The present study reports the first 

occurrence of macroscopic sarcocyst (S. 

hirsuta) in cattle from Iran. The microscopic 

ones (S. cruzi and S. hominis) are 

transmitted to cattle by ingesting infective 

sporocyst shed by dogs and human beings, 

respectively.     Several     factors    such    as 

 

 
 

Fig. 1: Multiple-sized sarcocysts (arrows) in 

diaphragm of 2-year-old Iranian cow 

 
 

Fig. 2: TEM photograph of primary cyst wall 

of S. hirsuta. Conical-shaped villar 

protrusions (black arrows) with constricted 

base are visible. Sections from bradyzoites 

within the cyst (white arrows) are also 

illustrated, (×180,000) 

 

 
 

Fig. 3: TEM photograph of the primary cyst 

wall of S. hirsuta. A conical-shaped villar 

protrusion with constricted base (CB), 

electron-dense granules (thin arrows) and 

microfilaments (thick arrows) are visible, 

(×300,000) 

 

husbandry system, frequency of final hosts, 

age of intermediate hosts (Valinezhad et al., 

2008), anatomic location, and multiple tissue 

types for sampling (Woldemeskel and Gumi, 

2001; Ghisleni et al., 2006) may be 

associated with the prevalence variation of 

Sarcocystis spp. infection. 

 The high prevalence of microscopic 

sarcocysts in cattle may be related to the 

farm management in the case of using dog 

(the final host) as guard. A high infection 

rate of S. cruzi cyst (89%) compared to the 

thick-walled cysts (21%) may be due to the 

cattle husbandry fields, where sentinel dogs 

can contaminate cattle pasture, food, 

drinking water, and bedding with the 

sporocysts (Nourani et al., 2010). 

CB 
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 Compared with other food animals, 

particularly goat and sheep, with high 

prevalence of macroscopic species (such as 

S. medusiformis) in this region, no reports on 

macroscopic sarcocyst (S. hirsuta) have 

been found in cattle. Despite the presence of 

cats in our farms, the macroscopic 

sarcocysts are not common in cattle, which 

may be due to the absence of the species in 

this area. 

 The present report indicates a need for 

performing some studies on epizoologic 

aspects and also systematic surveillance of 

S. hirsuta in our country. 
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