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ABSTRACT

Thizs study was carried ouf in order to Investigate the prevalence of différent Sar-
cocystls specles (o slaughtered water buffaloes at Dakahilia Provinece, Egyvpt. Muscle
samples from esophagus, heart, tongue, diaphragm and throal muscies Were récov-
ered from 550 water buffalpes slaughiered af Mansoura abattolr, Dakahlia Province,
Egypt. Sarcocysts were defected in 68, 18 % of examined water buffaloes. Aged bufia-
loes (n=400) were more infecled than younger ones {n=150). Our findings showed
that macroscopic sarcocysts were more prevalent than microscopic ones and this /s
evoling the great rofe played by cats in transmissfon of Sarcocyvslis spp more than
dogs. Four Sarcocystis species were identifled, They are: 5 fusiformis which was the
maost prevalént one (58.72 %), 8. levinet (4745 %), 5. bulfalonts (8. 72 %) and fnally

5. dubey! (8.45 %),

Heywurds: Sarcocystis, Egypt. Bulfals, ldentification, Frevalence

INTRODUCTION

Sarcocystls apecies represent one of the
mest frequenty prevaient protozoons of Uve-
stock animals. They are cyst-forming coceldl-
an parasites with obligalory heteroxenous
two-host life cyele Involving carnivores as de-
finitive hosts, In which sexual stagea take
place, while herbiveres or omnivores anlmals
act Aa intermediate hosts where tlssue cysis
are formed. (Dubey et al., 1988 a) Each in-
termediate and definitive host may harbor
more than one Sarcocystis specles, Some spe-
cles cause economic losses from clindcal and
subelinical disease (Soluaby, 1882). condem-
natlon and downgrading of carcasses and de-
crease quallty of meal [Mostafa end Yasein,
2014).

Mansoora, Vet Med J, (131 - 14}

The populaton of water buffaloes (Bubalus
bubalis) tn Egypl was recorded approximately
3,977,000 head in 2009 (FAQ, 2009). They
considered as an Important source for meat
and milk production. Buffaloes are frequently
affected with Sarcocystis species. The Incl-
dence of infection was discussed In many
countries recording 100% In Indonesia (Holx
1867). 69.7% In India (Juyal et al., 1982),
33% in ltaly (Camisasca et al.,, 1888). 39.2%
in Turkey (Dundar and Ozer, 18996). 64.8%
in Philippine (Clevaria and Crug, 1989), 79%
In Vietnam (Huong, 18688), 68.54% In Egypt
(Abasa, 2008), 82% in Iran (Oryan et al.,
2010}

Four Sarcocyslis specles were reporied In
buffaloes. Two of them had masroscopleally
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visible sarcocysis: 5. fusiformis (Railliet,
1897) and S buffalonis (Huong et al.,
1067b). both with felines as deflnitve hoats.
While the other fwo species are microscopic
forming sarcocysts: S levinel with canines as
definiuve hosts (Dissanaike and Ean 1878,
Huong et al., 1887a) and 3. dubeyt (Huong
and Uggla 1980). the definitive host of which
has nof yel been identified [Chen et al.,
4011) Diferentiation bebween SarcocysUs
species |5 based upon size, shape and loca-
tion of the sarcocysts as well as the structure
of the cyst wall (Huong, 1888) Studying the
maorphological features of the sarcocyst wall
was done by light microscopy which consid-
ered as chesp and feastble way for diagnoais,
however Qne detalls of the cyst wall can not
be siudied due to the low resslution of the
Lght micrescope (Dubey et al., 1880 a)
Moreover, the use of Uransmisalon electron
micrascopy (TEM) 18 the ultimate tool for per-
fect and sharp characterization of the sarco-
cysts (Mehlhorn et al., 1878) but it is a high-
ly costive method for diagnosis.

Therefore. this study was conducted n or-
der (0 InvesUgatle the prevalence. distribution
and identification of Sarcocysiis species in-
fectng water buffaloes slaughtered at Dakah-
lia Province, Egypt.

MATERIAL AND METHODS

Muscle samples from esophagus, heart,
longue, diaphragm and throal muscles were
collected from 550 waler buffaloes slaugh-
tered al Mansoura abatior at Dakahlia Prov-
ince, Egypl. at the period between July 2000
and June 2010. Animals under inveatigation
were assigned into two age groups by visual
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Ingpecton of both homs and testh. the Brst
ane was over five years of age (n=400), while
the other group was 2-3 y=ars old (n=150].

Detection of macroscoplc Sarcocystis was
done by visual inspection of the muscular tis-
sues, whereas muscle sguash technlgque was
used for the detection of microscopic sarco-
cysts (Huong, 18688). Samples were then cut
off into about 1 em? thick specimens, fxed in
neutral buffered formalln 10% and proccssed
for histopathological technique (Bancroft and
Stevens, 1008) through dehydration in grad-
ed ethanol, embedded In Paraln wax, sec-
uoned at S5um (n Lhickness, stained by hema-

toaylln and eosin and examined wnder
ordinary light mlcroscope.
RESULTS AND DISCUSSION

Examination of the collected muscle apeei.
mens revealed that 375 (68.18%) out of 550
slaughlered water buffaloes had sarcocysts
This relatively high prevalence of Sarcocysus
infecuon was colncided with thal reported by
Juyal et al. (1882) i1 India (68 7%), and Cla-
veria and Crus (1889) in Philippine [64.8%).
Other studles showed higher incidences like
Huong (1908) in Vietnam |78%), 100% wn In-
donesin (Hole, 19687), while lower (ncidences
was noted by Dundar and Oxer (1898) In
Turkey (38.2%). In Egypt, studies In diTerant
provinces ahowed vared degrees of infection
from high 07.7% 1 Cavo (Nassar, 1983)
and 83.7% in Dakahlla (Ahu El-waia and Ala-
raby, 2008). to low 28% tn Sohag (Khalifa et
al., 23008) and 36.66% In Assiul (Arafa et al.,
2008) The significant difference in prevalence
between the northern moderale climatic (Cal-
ro and Dakahlia) and southem hot clmatic
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[Sohag and Assiutf) Provinces may be attribut-
ed to the difference In ambient temperature
and humidity as reported by Savini et al
(1868) who found that the Infectivity of Sarco-
cystls cruzi sporocysts Is likely to be main-
tained 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%) were more common
than microscopic ones (48.36%). Tahle 1. An
inverse incidence was found by Lattf et al.
(1999) and Oryan et al. (2010) who ex-
plained that microscople sarcocysls were
more prevalent than macroscopic cysts. Du-
bey et al. (1988a) reported that dogs had a
great role for transmission of Sarcocyslis spe-
cles more than cats due to thetr close live
with buffalo herds. In this regard, our results
evoked the significant role of felines more
than canines in Lransmission of Sarcocystls
specles, meaning cats may &n lmportant role
for increasing the prevalence of macroscopic
than microscopic species, This may attributed
to that most slaughtered buffaloes at Man-
soura abattoir were delivered from villages
more than farms and reared at villager houses
in which feral cals are kept frequently as
dogs. Also, may referred to the longer perfod
of sporocyst shedding in cats (Huong et al.,
18988) than dogs (Huong et al., 1897b).

Four Sarcocyslis species were recognized
in the investigated samples, two of them had
macroscopic sarcocysts and the remaining
two species forming microscopic sarcocysts.

The macroscopic species were S. fusiformis
which was the most prevalent one (58.72%)
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and S. bulfalonis (8.72%), while Lhe micro-
scoplc species were S. levinel (47 46%) and 5.
dubeyl [3.45%], Table 2. This is the first study
that involves all the four Sarcocystis species
infecting buffaloes tn Egypt. El-Morsy (2010)
reported three species only: S fusiformis
(68.1%), S. buffalonts (13.2%) and S. dubeyt
[30%) in aged animals. Huong (1889) found
the four species in Vietnamese buflaloes: S
fusifortals (41%), S. levined (74%). S. buffalo-
nis (33%) and S. dubeyl (12%). The definitive
host of S. dubeyi has nol been tdentified up
till now, but it thought Lo be primates other
than human being (Chen et al., 2011)

Therefore, the significant difference In the
prevalence of 5. dubeyi between the thrce
studies may depend on the presence or ab-
sence of primates in areas of study: although
there's no wild lWfe present In Dakahlia Prov-
ince (This may need further studies). S. buf-
falonis prevalence was studied by Oryan et
al. (2010) in “[ran (3%). Also. the greal variety
in the Incidence of S, buffalonis may be attrib-
uted to the miss non-experienced diagnosis
during naked cye examination because of its
nearly similar shape to S, fusiformis sarco-
cysts In early formed stage.

The prevalence was found to be Increased
with age with an Infection rate of 72.75%
among aged animals and 56% in younger
ones (Table, 3), This finding 1s most Lkely due
to a longer exposure of aged animals to the
sporocyst Infection, which Is coincided with
Nassar (1582)., Huong (1988) and El-
Moray (2010).

In the present study, the esophagus, heart,

tongue, diaphragm and throat muscles were
examined, as rccommended by previous In-
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vestigations, to be the most common sites of
SarcocysUs Infeciion in the watcr bulfalces
(Huong, 1899). These results showed that
esophagus was the most infected Ussue in all
the four specles of Sarcocystis. Naasar,
(1982). Claveria and Cruz (1998) and Huong
(1989) stated that §. fluslformis cysts were
common in the esophagus. Morcover, 5. levi-
nel was the only species found in the heart as
reported by Houng et al, (1897a). S. buffalo-
nis was not found in heart or tongue which
harmonized with Huong et al. (1987a), but
conilicted with Huong (1988) who noted that
5. bufialonis was found in 8 % of investgated
buffale tongues. Furthermore, S. dubeyl was
never found in Tongue, heart or diaphragm.
This 1s agreed with that reported by Huong
and Uggla (1889), Table 4.

Based upon slze, shape and location of the
sarcocyst as well as the structure of the cyst
wall, four morphologically distinct Sarcocystis
speciea were found in Egyptan water buffa-
locs. Twe of them were macroscople sarco-
cysts forming specles: S. fusiformis and S.
buffalonis. The differentiation between the
previoualy named species was easily done by
their gross appearance. S. fusiformis (Fig. Al)
was miky white spindle-shaped cysts, not
embedded decply in host Ussoes and meas-
ured 4-35 X 1-8mm, while 5. buffalonis cyst
(2-10 X 0.5-1.0mm) appeared as white
threads under the connective tissue layer ol
the muscular tssue and sometimes twisted
due to the postmortem contractions of the un-
derlying muscles (Fig C1).

Histologically, the differentiation between

Sarcocystia spectes depends on the thickness
of the cyst wall and the appearance of the vil-
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lar protrusions [Dubey ct al., 1888 a). Du-
bey, 1882 mentioned that the thickness of
the cyst wall depend on the stage of devel-
opment of the cyst, therefore confusion
may occur when lUght microscope is used
in identification of Sarcocystis species. This
obstacle was avolded by selectng fully ma-
ture ¢ysts for studying. The wall of 8. {usifor-
mis was thin (1-2 pm) and had highly
branched villar pretrusionsa (Fig. AZ), whie
that of 5. buffalonis was thick (3.5-7 um), strl-
ated and had conical villar protruslons with
constricted base, laterally expanded mid re-
gion and tapered ups (Fig. C2). The previous
characters of S. buffalonis were coincided
with Huong et al. (1887a), Jehle et al
(2008) and Oryan ot al. (2010). Moreover,
the description of S. fusiformis |s closely simi-
lar to that of Qhaffar et al, (1878),, Ean and
Dissanaike (1878).. Dubey et al. (1888 b).,
Claveria and Cruxz (1998)., Huong (1888).,
Khalifa et al (2008) and Jehle et al. (2008),
but conflicted with El-Dakhly et al. (2011)
who found that S. fusliormis with thick cyst
wall (2.6-14.5 um), but other characiers were
nearty similar,

Dealing with the microscopic cyst forming
apectes, S. levinet and 5. dubeyl 5. levinel
cyst (Fig. Bl) was narrow spindle, oval or
round shaped and reaches up to 0.9 X 0.2
mm in 8ize. Histological sections of the cyst
wall appeared to be very thin (£ 1 pm) and
smooth with hair like villar protrusfons (Fig.
B2). These morphological features agreed with
that reported by Wang et al, (1981), Huong
et al, (1887b), Claveria and Cruz (2000) and
Xiang et al. (2010), but conllicted with Kan
and Dissanaike (1878) who deseribed S. buf-
falonis in Malayslan buffaloes as S. levinel.
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Moreower, 5. dubeyl coysts were apindle
gshaped, sometimes with undulaling edges
and measured up to 0.7 x 0.2 mm (Fig. D).
Histologically, the striated cyst wall was thick
{4.5-8 um} and emanating cylindrical villar

135

protrusions with uniform length and width
and Natiened ends (Fig. D2). These results are
found In harmony with that mentioned by

Hucong and Uggla (1898) and Chen et sl
(2011)

Table (1) : Total prevalence of macroscopic and microscopic sarcocysts

in staughtered buffaloes.
Sarcocyst Macroscopic Microscopic Mixed Infection with
sarcocysts enly sarcocysis only bath types
Taotal No. +ve % +ve Ve +ve %
550 1og 19.81 26 4.71 240 43,463

Table (2) : Totz| prevaience of different Sarcocystis species in slaughterd

buffaloes
species | 8. fusiformis 8. levinei &. buffalonis 8. dubeyi
+ve % +vg e +ve "% +ye b
550 323 | 58.72 48 872 261 | 47.45 19 3.45

Table (3): Prevalence of different Sarcocyshs species i different age

Broups: -
APE pTOUR Owver S years old (n=400) 2-3 years old (n=150)
Species +ve Ve +ve o
5. foziformis 270 67.5 33 35.3]
S.Jevinei 198 49.5 63 43
| S.buffalonis 40 T B _5n
5 dubeyi 15 1.75 4 267

Table (4) : Prevalence of different Sarcocystis species in different hissues

of slaughtered buffaloes:

_51;_:51 S.Tusiformis Slevinel S.buffalonls 5. dubeyl

[ Tissue ¥ e +ve S e e v o
Esophogus | 323 | 100 | 240 | 9165 | 43 | 8958 | 19 100
Hean 0 0.00 185 | 70.83 0 0.00 0 | 000
Tongue 130 | 4025 73 2797 0 0.00 O 000

[ Throat | 182 | 5633 | 70 | 268 | 15 | 3125 | 2 | 1052
mustles

Disphesgm | 4B | 1486 | 15 | 573 4 §.33 o | 000 |

Mansoura, Vel Med J,
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BC: host cell, B: bradysoites, N: nucleus, GS: ground substance, M: metrocytes

Fig. Al: lasge spindie-shaped macroscopic 5. fusiformis (armow) o the diaphrags

Fig. A2: High power view of 5. fustformis. Noie the thin cyst wall jarmrow) and branched VP [arrow head)

Fig. Bl: Low power wiesr of 5. levinel. Nole the thin syst wall (arrow),

Fig. B3: high power view of 3. levinel. Nole the thin cysi wall (arrow bead] and bair ke VP [amow)

Fyg. Cl: Macroscopic 5. buffalanis {armow) in esophageal musdes. Appeared a5 tensted whate Noes under the
COmNeCLYe asue.

Fg. Ci: High power view of 5. buffalonis Nole the striated thick cyst wall betwesn armow heads) and the
conical VP with tapered tips [aryow]

g DI: Low power view of 5. dubeyt [armow]. Note the thick cyst wall Asrrow bead refers 10 5. levinel

Fig D3: High power vicw of 5. duboyl. Note the stristed thick oyt wall (beiween arrow heads) and cylindncal
VP writh bluni Ups [arrow).

Mansoura, Vel Med. J, Val XOI, Neo. 1. 3011
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