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ARTICLE INFO                                       ABSTRACT 
 
 
 

This study was conducted to determine the macroscopic and microscopic infection with 
Sarcocystis species. Two hundred buffalo carcasses in the abattoir of Ashar-Basra city were used. 
The macroscopic and microscopic examination included trichinoscopy method and squeezing 
method. The esophagus, heart, diaphragm and skeletal muscles were investigated. The results of 
the present study showed that the incidence of macroscopic and microscopic was 16% and 84.6% 
respectively, where it was noted that the incidence examine by capillaries telescope was  of 
77.5% and by squeezing method was 72.2%. It also recorded the high incidence of the disease 
95.8% was in the esophagus and the low value in the heart 30.9%,on the other hand the result 
showed that the highest proportion of macroscopic incidence in an area where the esophagus was 
90.4% and the least in the heart, reaching 14.8%. It turns out that the incidence of progressing 
whenever age where the percentage of incidence buffalo with ages 4 years and over, the 
microscopic examination was 95.6 and 57.3% in ages under two years. The macroscopic 
examination infection rate also increased with age and it was 60% in the ages of four years or 
more, while 1.8% at ages younger than two years. 
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INTRODUCTION 
 
Since the discovery of Sarcocystis cysts in the striated muscles 
of mice by Miescher in 1834, this protozoan parasite has been 
described in domestic and wild animals throughout the 
world(Juyal and Bhatia, 1989). Sarcocystosis is caused by 
species of Sarcocystis, an intracellular protozoan parasite in 
the phylum Apicomplexa. Almost 200 species of Sarcocystis 
have been described to date(Levine, 1986). Sarcocystis 
parasite is an obligate one which needs two hosts to complete 
its life cycle (Rommel, 1985). The parasite infected wide 
ranges of animals with host specificity (Dubey and Fayer, 
1983).The biological cycle of these parasites is based on a 
prey–predator relationship between a definitive host usually 
carnivores and an intermediate host usually herbivores, 
omnivores, rodents, and birds (Bowman, 2009).The economic 
losses related to carcasses exclusion and pathological related 
manifestation of both final and intermediate hosts 
(Kimberling, 1988). Five species of Sarcocystis have been 
described from the water buffalo. The presence of Sarcocystis 
species in water buffalo was first observed by Railliet in 1897. 
He briefly described the large balbiands and named the 
parasite Balbiana fusiformis (later, it was renamed Sarcocystis 
fusiformis).  
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This is the largest among the Sarcocystis species found in 
water buffalo, which use cats as definitive hosts. A second 
Sarcocystis species in buffalo, Sarcocystis levinei, is smaller, 
and uses canines as its definitive host (Dissanaike and Kan, 
1978). Since the 1980s, several other Sarcocystis species in 
water buffalo have been reported. For example, Sarcocystis 
cruzi uses dogs as its definitive hosts (Zhang and Zuo, 1992). 
Sarcocystis sinensis was described by Zuo et al. (1995), but its 
definitive host is still unknown. Sarcocystis buffalonis was 
recognized by Huong et al. (1997) and cats as its definitive 
hosts. Sarcocystis dubeyi was described by Huong and Uggla 
(1999). However, Sarcocystis hominis, a parasite in cattle, has 
never been found to naturally infect water buffalo. Very 
recently, a report employing genetic and ultrastructural 
methods to investigate the parasites of cattle and water buffalo 
in Vietnam concluded that certain parasites are shared by 
water buffalo and cattle (Jehle et al., 2009). 
 
The morphology of Sarcocystis spp. has received more 
attention macroscopically, microscopically and 
ultramicroscopy. Barwary et al. (2009) recorded that out of 
eleven biopsy samples (taken from the oblique muscles of the 
left flank) trichenoscopy was the less sensitive (7/11),post 
trichinoscopy drop examination (9/11 and lately the most 
efficient methods which are peptic digestion (11/11) and 
histopathological method (3/3). Faraj and Kawan (2012) found 
that the highest infection rate with sarcocystosis in wild birds 
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was in the thorax muscles (6.2%) and the lowest in the neck 
muscles (1.6%), also the macroscopic infection rate was 
higher (13.5%) in males than females (5%).The researcher 
recorded direct correlation between the number of spore cyst 
raised in the stool with the amount of infected meat (Al- 
Delaimy, 1992), another relationship between infection rates 
and age where this ratio increases with age (Al- Ameri, 1995). 
Dubey et al. (1989), and Dubey and Odening (2001) 
recognized 35 types of sarcocysts based on the structure of the 
sarcocyst walls. Water buffaloes (Bubalus bubalis) harbor four 
Sarcocystis spp. (Huong, 1999).  
 
Two macroscopic (S. fusiformis and S. buffalonis) with cats as 
definitive hosts and two microscopic (S. levinei with dogs as 
definitive hosts and S. dubeyi with unknown definitive host 
but thought to be zoonotic). The infection of water buffaloes 
with macroscopic Sarcocystis cyst renders the meat 
unmarketable leading to downgrading and condemnation of 
the carcass. S. fusiformis infecting water buffaloes (Bubalus 
bubalis) was studied in different countries and showed high 
incidences like, 83.3% in Turkey (Retzlaff and Weise, 1969), 
94% in China (Xiao et al. 1988) and 88% in Vietnam (Huong 
et al. 1995).In Egypt, reports about S. fusiformis prevalence 
were variable from high 100% (Ghaffar et al. 1978) to low 
6.9% (El-Dakhly et al. 2011). The African buffalo has been 
known as an intermediate host of sarcocyst for a long time. In 
the Kruger National Park- South Africa out of 97 buffaloes 
86% were infected (Bassonet al. 1970).  
 
The sequence difference in isolates of Sarcocystis hominis-like 
cysts from water buffaloes, and isolates of S. hominis cysts 
from cattle were very low, only about 0.1%, much lower than 
the lowest value (1.7%) among different species. Combined 
with their morphological structure, these sequence data 
indicate that the 4 isolates from cattle and water buffalo might 
be the same species, i.e., S. hominis, suggesting that both cattle 
and water buffalo may serve as the intermediate hosts for this 
parasite(Yang et al. 2001). 
 

MATERIALS AND METHODS 
 
Gross examination 
 
 200 carcasses of buffalos were checked in the abattoir of 
Ashar – Basragovernorate, southern of Iraq twice visits during 
a week.They were examined by viewing the macroscopic 
different lesions in oesophagus, heart, skeletal muscle and 
diaphragm by made longitudinal slots and recorded age and 
sex for each buffalo carcass (Al-Bayati, 2008). 
 
Microscopic examination 
 
A collection of small samples (10-30 g) of buffalo Organs 
were placed in jars numbered and registered by the age and 
sex of every carcass. The samples were transferred coolly to 
the laboratory for the completion of laboratory tests, which 
included: 1- Examination of capillaries (Trichinoscopy): 
according to Scott (1930) and Daoud (1976), more than 0.5 g 
of each organs were placed on a glass slide and covered with 
another slide with until the sample became thin then examined 
under a microscope magnification(20 ×) to investigate the 
microstructure sarcocystis.  

2- Squeezing method: as mall pieces of examined organs (4-5 
g) were tested and compressed by a tool used for  this purpose 
to put a drop of sap on a glass slide and examined under a 
microscope magnification (40 ×) to identifythe microcysts 
with its distinguished capsuleaccording toAl-Bayati (1993). 
 

RESULTS AND DISCUSSION 
 
The buffalo, is intermediate host for S. levinei and S. 
fusiformis in which dogs are the final host for the first type and 
cats for the second type (Collins and Charleston, 1979; 
Dessouky et al. 1984), conclude from this that the most 
buffalo infected with the parasite especially in Basra province 
as a result to the large number of dogs and cats. The results of 
the present study as in Table 1, 2 indicated that the percentage 
of macroscopic infection of buffalos with Sarcocystosis is less 
than results of microscopic infection. The results also showed 
the lesions of esophagus in microscopic and microscopic 
examination which was 95.8 and 90.4 respectively. These 
results agreed with that of Jain and Shah (1987) who found 
that the microscopic type is more pathogenesis than that of 
macroscopic type of sarcocystosis(Jain and Shah, 1987). 
 
Similar results were showed by Oryan et al. (2010), who 
determine the prevalence, distribution pattern, and the 
Sarcocystis species involved in slaughtered water buffaloes 
(Bubalus bubalis) in the Khuzestan, Iran by macroscopic and 
histological examination. The esophagus, heart, diaphragm, 
tongue, masseter, and thigh muscles were investigated. 
Esophagus and thigh muscles of only 3 of the 100 examined 
water buffaloes (3%) were infected with macroscopic 
Sarcocystis, whereas at microscopic level Sarcocystis were 
found in 83 of the 100 examined animals (83%). The highest 
prevalence rate of microscopic cysts was found in masseter 
muscle (57.1%) and then followed by tongue, diaphragm, 
esophagus, heart, and finally, thigh muscles (30.0%). 
 
Table 1. The percentage (%) of macroscopic infection of buffalos 

with Sarcocystosis 
 

The organ Trichinoscopy method Squeezing method 

Esophagus 
Diaphragm 
Skeletal muscle 
Heart 

90.4 
72.2 

- 
- 

- 
- 

77.5 
14.8 

 
Table 2. The percentage (%) of microscopic infection of buffalos 

with Sarcocystosis 
 

The organ Microscopic examination 

Esophagus 
Heart 

95.8 
30.9 

 
(Huong et al. 1997) examined buffalo carcasses grossly at 
slaughter in Ho Chi Minh City in southern Vietnamand found 
that Sarcocysts of S. buffalonis were found in 68 (10.5%) of 
647cases.Abu-Elwafa et al. (2015) recorded that issue 
specimens from esophagus, heart, tongue, diaphragm and 
throat muscles were recovered from 550 water buffaloes 
slaughtered at Mansoura abattoir in Dakahlia Province, Egypt, 
at the period between July 2009 and June 2010. S. fusiformis 
cysts were recovered from 58.72% of the examined animals. 
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The prevalence of infection was 100% in the esophagus, while 
no infection was detected in the heart. Ultrastructurally, the 
cyst wall was thin (1-3μm) exhibiting highly branched and 
anastomosed cauliflower-like villar protrusions. In the north of 
Iraq-Kurdistan region- Dohuk governorate, Goat sarcocystosis 
showed to be occur in percentage of 70 –93 % for 
microscopic cysts (microcysts) of Sarcocystis spp. of goats 
by several diagnostic techniques (gross exam, 
trichinoscopy , squeezing method and post trichinoscopy drop 
exam ) (Al-Bayati, 2008).  On his study about sarcocystosis of 
bovine in Babylon province, the results of Mohammad (2012) 
showed that the prevalence rate of microscopic form 
Sarcocystis cruzi detected by trichinoscopy and histological 
technique were 66.5 % and 70% respectively. According to 
examined organs, the higher percentage recorded in esophagus 
64%, and least percentage in diaphragm 47%, also the 
prevalence in females 79. 03 % was higher than males 60. 
86%. 
 
As in Table 3, our results revealed that the older age of the 
animal, the high prevalence of infection. This finding which is 
most likely due to a longer exposure periods of aged animals 
to the sporocysts infection and the cysts needed long time to 
appear macroscopically is coincided with Huong (1999), El-
Dakhly et al. (2011) and Dubey et al. (1989). Oryan et al. 
(2010) studied the slaughtered water buffaloes (Bubalus 
bubalis) in the Khuzestan, Iran. There was no significant 
difference between males (83.6%) and females (82.0%) or 
between two investigated age groups (<or=2 years old, 78% 
versus >2 years old, 88%).Abu-Elwafa et al. (2015) examined 
550 water buffaloes slaughtered at Mansoura abattoir at 
Dakahlia Province, Egypt. Animals under investigation were 
assigned into two age groups, the first one was over five years 
of age (n=400), while the other group was 2-3 years old 
(n=150). The researcher found that aged buffaloes were more 
infected than young buffaloes. 

 
Table 3. The percentage (%) of Sarcocystosis infection in buffalos 

according to age 
 

The age Macroscopic examination Microscopic examination 

years  4 < 
years  4> 

60 
18 

95.6 
57.3 

 
Conclusion 
 
The result gives the signal that the province of Basra climate is 
suitable for parasite spreading and infection. The study 
showed that buffalos ready for a high parasite infection with 
sarcocystosis. The macroscopic infection of buffalos with 
Sarcocystosis is less than results of microscopic infection and 
that aged buffaloes were more infected than young 
buffaloes.This is a clear sign that the disease of common 
diseases among humans and animals and must be given its 
importance side by specialists and those interested in the 
common diseases and public health. 
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