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ABSTRACT 

ThiS study was carried out in order to In'VesUgat~ the prevalence of different Sar­

cocystis specJes in slaughtered water buffaloes at DakahlJa ?rowee, Egypt. Muscle 
sampJes from esophagus. heart, tongue, diaphragm and throat muscles were recov­

ered from 550 water buffaloes slaughtered at Mansoura abattoJ.r, Dakahila PrOvince, 

Egypt. Sarcocysts were detected In 68. /8 % of examined water buffaloes. Aged buffa­

loes (n=400) were more weetcd than younger ones (n=lSO). OUT /lndings showed 

that macroscopic sarcocysts were mare prevalent than mJcroscopiC ones and this Is 
evoking the great role played by cats In transmission of SarcocysUs spp more than 
dogs. Four sarcocysUs species were JdenliDcd. They arc: S. fus/fo1J1Jm which was the 

most prevalent one (58.72 96), S. Jevinel (47.45 96), S. buffalonJs (8.72 %) and flnaJJy 

S. dubeyt (3.45 961. 

Kcywwd4: Sarcocystis. Egypt. Buffa/a. /denUDcalJon. PrcvaJenct!. 

INTRODUCTION 

Sarcocystis spec1es represent one of the 
most frequenUy prevalent protozoans of l1ve­

stock animals. They are cyst-forming coccld1-

an parasites with obUgatory heteroxenous 
two-host life cycle involving carnivores as de­

finlUve hosts. in which sexual stages take 

place , whtle herbivores or omruvores animals 

act as intermediate hosts where tissue cysts 

are formed. (Dubey .t al .. 1989 a). Each In­

termed1ate and deftnttlve host may harbor 
more than one Sarcocystis species. Some spe­

cies cause economic losses from clinlcal and 

subcl1nJcal disease (Solu.by. 1982). condem­
naUon and downgrading of carcasses and de­

crease quality of meat (MOIitafa and Yue1D.. 
2010). 
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The populaUon of water buffaloes (Bubalus 

bubalis) in Egypt was recorded apprOximately 

3.977.000 head In 2009 (FAO. 20091. They 
considered as an 1ropOltant source for meat 

and mUk producUon. Buffaloes are frequently 

affected wtth sarcocystis speCies. The incI­

dence of infection was d.1scussed in many 

countries recording 100% in lndonesia (Hola 

1957). 69.7% In India (JuyaI .t aI., 1982). 

33% In Italy (Com,," ..... t aI .. 1998). 39.2% 

In Turkey (Dundar and Ozer, 1998). 54.8% 

In PhJlJpplne (C1cvarta and eru., 1999). 79% 

In VIetnam (Huong. 1999), 68.54% In Egypt 
(Abaao, 20(8). 83% In Iran (Cryan et aI., 
2010). 

Four sarcocystis spectes were reported in 

buffaloes. Two of them had macroscopically 
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vtslble sarcocysts: S. fusLformts (Ra2lliet. 

1897) and S. buffaJoniS (Huonc et aI .• 
1997b), both With felines as definitive hosts. 

While the other two species are microscopic 

formlng sarcocysts: S. levine! with canines as 

definitive hosts (D1aapDp1ke and Kan 1978. 
HuoDj/ et aI .• 1997a) and S. dubeyl IHuong 

and. Uggta 1999), the deftnltive host of which 

has not ye t been Idenufled (Chen et aI •• 
2011). Differentiation between Sarcocystis 

species Is based upon slZe, shape and IDea· 

Uon of the sarcocysts as well as the structure 

of the cyst wall (Huong. 1999). Studytng the 

morphological features of the sarcocyst wall 

was done by llght mJcroscopy whIch consid­

ered as cheap and feasible way for dJagnosls, 

however fine details of the cyst wall can not 

be studied due to the low resolution of the 

Ught mJcroscope (Dubey et aI.. 1999 a). 

Moreover, the use of transmission electron 

microscopy (TEM) is the ultimate tool for per­

fect and sharp characteruatlon of the sarco­

cysts (Mehlhorn et aI .• 1976) but I! Is a hJgh­

ly cosUve method for dJagnoSIS. 

Therefore, Utls study was conducted to or­

der to tovesugate the prevalence, cUstrthutlon 

and IdenUflcatJon of SarcocysUs specIes in­

fecting water buffaloes slaughtered at Dakah­

Ua Province, Egypt. 

MATERIAL AND METHODS 

Muscle samples from esophagus, hearl, 

longue, diaphragm and throat muscles were 

collected from 550 water buffaloes Slaugh­

tered at Mansoura abattoir at Dakahlla Prov­

ince, Egypt. at the period between July 2009 

and June 2010. Animals under Investigat10n 
were aSSIgned into two age groups by visual 
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inspect10n of both horns and teeth , the first 

one was over five years of age (n=400). whJJe 

the other group was 2-3 years old (n=150). 

Detection of macroscopic sarcocysts was 

done by visual inspecUon of tbe muscular tls­
sues, whereas muscle squash technique was 

used for the detecUon of microscopiC sarco­

cysts (Huong. 1999). Samples were then cut 

off into about 1 emS thick speCimens, fixed In 

neutral buffered formalin 10% and processed 

for histopathological technique (Bancroft and 
Stev<:na. 1996) through dehydraUon In grad· 

ed ethanol, embedded in Paraffin wax. sec­

t10ned at 5).UU In thJckness, stained by hema­

toxylin and eosin and examined under 

ordinary ltght mJcroscope. 

RESULTS AND DISCUSSION 

.ExamJ.naUon of the coUected muscle specI­

mens revealed that 375 (68.18%) out of 550 

slaughtered water buffaloes had sarcocysts. 
ThIs relat1vely high prevalence of Sarcocystis 

infecUon was colnclded with that reported by 

Juyal et aI. (1982) In India 169.7%). and CIa­
vena and Cn1s (1999) In PhJlJpplne 164.8%). 

Other studies showed hJgher incIdences like 

Huoua; (19G9) In Vtetnam 179%). 100% In in­

donesia (Holz, 1957), while lower lncidences 

was noted by Dundar and Ooer (1996) In 

Turkey (39.2%). In Egypt. studies In differen t 

provinces showed vaned degrees of infection 

from high 97.7% In CalIa INuaar. 1982) 

and 63.7% tn Daka.hl1a (Abu El-wafa and Ala­

raby, 2008), to low 28% In Sohag (Khal1fa et 

aI •• 2008) and 36.66% In Asslut (Arata et aI .• 
2003). The stgniflcant difference 10 prevalence 
between the northern moderate climat1c (Cat .. 

ro and Dpkablla) and southern hot cUmatlc 
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(Sohag and Asslut) Provinces may be attribut­

ed to the difference in ambient temperature 

and hUmidity as reported by Sav:1n1 et aI. 
(1998) who found that the lnfecUvtty of Sarco­

cystis cruz1 sporocysts Is J1kely to be maJn­

ta1ned longer in cool climates and IS reduced 

by fluctuation of arIdIty and ambient tempera­

tures. . 

In the present investigation, the macro­

scopIc speCles (63.45%J were more common 

than microscopiC ones (48.36%), Table 1. An 

inverse incidence was found by La.Uf ct aI. 
(1999) and Oryan .t aI. (2010) who ex­

pla1ned that mlcroscoplc sarcocysts were 

more prevalent than macroscopic cysts. Du­

bey .t aI. (19S9a) reported iliat dogs had a 

great role for transmJsslon of Sarcocystis spe­

cies more than cats due to their close l1ve 

wtth buffalo herds. In this regard, our results 

evoked the slgnillcant role of feUnes more 

than canines in transmission of Sarcocystis 

speCies. mearung cats may an important role 
for increaslng the prevalence of macroscopic 

than mIcroscopic species. ThIs may attributed 

to that most slaughtered buffaloes at Man­

so UTa abatto.!I were delivered from villages 

more than farms and reared at vUlager houses 

in which feral cats are kept frequently as 

dogs . Also. may referred to the longer period 

of sporocyst shedd.1ng in cats (Huoq et aI .• 
1995) than dogs (Huonc et al.. 1997b). 

Four Sarcocystis species were recogruzed 
Ln the invesUgated samples. two of them had 

macroscopIc sarcocysta and the rema1n1ng 
two speCies forming m1croscopiC sarcocysts. 

The macroscopic species were S . fuaiform.Js 
whJch was the most prevalent one (58.72%) 

IIIimJwuni, Vet. Ned. J. 
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and S. buifalonis (8.72%). while the micro­

.scopic speCies were S. levine! (47.45%1 and S. 

dubeyf (3.45%). Table 2. ThIs Is the ftrsl study 

tJ1at involves all the four Sarcocysus species 

infecting buffaloes in Egypt. El-Moroy (2010) 

reported three species only: S. fusiformJs 

(68.1 %). S. buffalorus (13.2%) and S. dubeyt 

130%) in aged anlroals. Huong (1999) found 

the four speCies in Vietnamese buffaloes: S. 

FusiformiS (4 t%). S. Jevinei (74%). S. buffalo­

rus (33%) and S. dubey1. (12%). The definitive 

host of S. dubeyt has not been IdenUfled up 

till now, but It thought to be prlroates othe.r 

than human being (Chen .t aI.. 2011). 

Therefore. the signill.cant difference in the 

prevalence of S. dubeyt between the three 

studIes may depend on the presence or ab­

sence of primates in areas of study; although 

there's no 'Mld Ufe present in Dakahlia Prov­

lnce (nus may need further s tudies). S. buf­
faJonJs prevalence was studied by Cryan et 

al. (2010) in 'Iran 13.%). Also. the great vartety 

in the inCidence of S. buffalonts may be attrtb­

uted to the mIss non-experienced dJagnosJs 

during naked eye examination because of its 

nearly s1m1lar shape to S. fuslforroJs sarco­

cysts in early formed stage. 

The prevalence was found to be increased 

with age with an infection rate of 72.75% 

among aged antmaIs and 56% 10 younger 

ones [Table. 3) . ThJs finding Is most likely due 

to a longer exposure of aged an1rnals to the 
sporocyst infeCtion, whIch 

N ...... (1982) .. Huong 

Mony (2010). 

1s coincided w1th 
(1999) and E1-

In tile present study, the esophagus. heart. 

tongue, dtaphragm and throat muscles were 
examined. as recommended by previOUS tn-
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vesugaUons, to be the most common sites of 
Sarcocystis infection in the water buffaloes 

(}luong. 1999). These results showed that 

esophagus was the most lnfected Ussue in all 

the four species of Sarcocystis. Naaaar. 
(1982). CIanrIa and Cruz (1999) and Huang 

(1999) stated that S. fusiform1s cysts were 

common in the esophagus. Moreover. S . levi­

net was the only species found in the h eart as 

reported by Houng et aI. (l997&). S. buffalo· 

nls was not found in heart or tongue which 

harmonlzed wtth Huon, et alA (1997a), but 

conflicted with Huong (1999) who noted that 
S. buffalonlS was found in 8 % of lnvesUgatect 

buffalo tongues. Furthermore. S. dubeyt was 

never found in Tongue, heart or diaphragm. 
This 1s agreed with that reported by Huang 

and Uggla (l999). Table 4. 

Based upon size, shape and location of the 

sarcocyst as well as the structure of the cyst 

wall, four morphologically distinct Sarcocystis 

species were found In Egyptian water buffa­

loes. Two of them were macroscopiC sarco­
cysts forming spedes: S. fus liOrmis and S. 

buffalonts. The d1fferentiatlon between the 

previously named spedes was easily done by 

their gross appearance. S . fuslformts (Fig. AI) 

was mJ.l.ky white spindle-shaped cysts, not 

embedded deeply in host tissues and meas­

ured 4-35 X 1·8mm. whJJe S. buffalOniS cyst 
(2·} 0 X O.5·1.0mm ) appeared as white 

threads under the connecUve tissue layer of 

the muscular tissue and someUmes twisted 

due to the postmortem contracUons of the un· 
derlying muscles (Fig Cil. 

HistolOgically. the differentiation between 

Sarcocystts species depends on the thIckness 

of the cyst wall and the appearance of the viI-
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lar protrusions (Dubey et aI •• 1989 a). Du­
bey. 1982 mentioned that the thickness of 

the cyst wall depend on the stage of devel· 
opment of the cyst , therefore confusion 

may occur when Ught microscope Is used 
Ln IdenUfication of Sarcocyst:1g species. This 

obstacle was avoided by selecting fully rna· 

ture cysts for study1ng. The wall of S. fuslfor­

mls was thln (1-2 ~m) and had highly 
branched villar protrusions (F:1g. A2), whlle 
that of S. buffalonls was thick (3 .5· 7 ).lml. str i­

ated and had conical vtllar protruSions v.1th 

constricted base , laterally expanded mid reo 

glon and tapered Ups (Fig. C2). The prevtous 

characters of S. buffalon1s were cotncJded 

With Huang 01 aI. (l997&). Jehle et aL 
(2009) and <>ryan .1 aI. (2010). Moreover. 

the description of S . fusJiormiS J8 closely slm.J­

Iar to that of Ohalfar .1 oJ. (1978) •• Kan and 

ca .. na,ke (1978) . • Dubey et aI. (1989 b) .• 

CIanrIa and Cruz (1999) .• Huang (1999) .• 
Kball ..... 1 aI. (2008) and Jehle .1 oJ. (2009). 

but confiteted With EI-DakhIy el aI. (2011) 

who found that S. fu sJionnls with thick cyst 
wall (2.6-14.5 !lID), but other characters were 

nearly s1m11ar. 

Dealing with the microscopiC cyst forming 

specJes, S. levinel and S. dubeyt. S. levinel 

cyst (Fig. B 1) was narrow spindle. oval or 

round shaped and reaches Up to 0.9 X 0.2 

mm in size. Histological sections of the cyst 
wall appeared to be very thin (:S: 1 ).lm) and 
smooth with hair like villar protruSIOns (Fig. 

B2). These morphological features agreed with 

that reported by Wane et oJ. (1991). Huang 
et aI. (l997b). CIanrIa and Cruz (2000) and 

XlAn. et aI. (2010). but conllicted with Kan 

and Dtll9nptke (1978) who descrtbed S. buf­

faloniS In Malaysian buffaloes as S. levtnel. 
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Moreover. S. dubeyt cysts were spindle 
shaped, sometimes with undulating edges 

and measured up to 0.7 x 0 .2 m..m IFtg. D 1). 

Histologtcally, the striated cyst wall was thick 

(4.5-8 lUll) and emanaung cyI1ndrtcal villar 

protrusIons with uniform length and width 

and fla ttened ends (Ftg. D2). These results are 
found in harmony with that mentioned by 

Huang and Uggla (1999) and Chen et aI. 
(2011). 

Table (1) : Total prevalence of macroscopic and microscopic sarcocysts 
in slaughtered buffaloes . 

Sarcocyst 

~ 
Macroscopic Microscopic Mixed LDfection with 

sarcoq sis oolL ssreae s1$ only both types 
+ve % +v, % +ve % 

550 109 19.81 26 4.72 240 43.63 

Table (2) : Total prevalence of different Sarcocystis species in slaughterd 
buffaloes 

~ 
S. fuslformis S. levine; S. buffaJonl. S. dubeyi 

+ve % +ve % +ve % +ve % 
550 323 58.72 48 8.72 261 47.45 19 3.45 

Table (3): Prevalence of different Sarcocystis species in different age 

/ll oul'S' 
~egroup Over 5 years old (0=400) 2-3 years old (0:150) 

Specfea +Ve '1'. +Ve % 
S.fusiformis 270 67.5 53 35.33 

S.levinei 198 49.5 63 42 
S.buffalonis 40 10 8 5.33 

S.dubeyi 15 3.75 4 2.67 

Table (4) : Prevalence of different Sarcocystis species in different tissues 
of slaughtered buffaloes: 

~ S.fusiformis S.leviDei S.buffalonis S.dubeyi 
Tissu.e +ve '1'. +ve '1'. +ve % +Ve % 

Esophagus 323 100 240 91.95 43 89.58 19 100 
Hean 0 0.00 185 70.88 0 0.00 0 0.00 

Tongue 130 40.25 73 27.97 0 0.00 0 0.00 
Throat 182 56.35 70 26.82 IS 3U5 2 10.52 

muscles 

Diaphragm 48 14.86 15 5.75 4 8.33 0 0.00 
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HC: host cell, B: bradyzoltes. N: Ducleus, as: ground substance. M: metrocyt~ 
J'1C. AI : large sptndle·shaped macroscopic S. fustform18 (arrow) 10 the dtaphragm. 
na. A2: High power VIew o(S. fustfOrmls. Note the t.hJo cyst walliarrow) and brancbed VP (arrow head). 

ng. B1: Low power View of S . levtnet. Note the thin cyst wall (atTow). 
na. B2: h1gb power View ors. levtne1. Note the thin cyst wall (arrow bead) and hair l1ke VP (arrow). 

196 

nco Cl : MacroscopIc S. bufralonls (arrow) 10 esophageal muscles. Appeart.:d as twisted white LLnes under the 
connecUve tl88ue. 

na:. C2: High power View of S. butraloIl1s. Note the striated thick cyst wall [between arrow beads) and the 
conlca1 VP With tapered tips (arrow). 

n,. D1: Low power VIew ors. dubeyf (arrow). Note the thlck: cyst wall. Arrow bead refers to S . levine!. 

l1g D2: Htgb power view of S . dubey!. Note the striated thick cyst wall (between anow heads) and cyUndr1cal 
VP With blunt Ups (arrow). 
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