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 Muscle samples from horses were randomly collected from different localities of Egypt 
during period between 2010 and 2013 were found to be infected with microscopic 

sarcocysts. In experimentally inoculated dogs killed at intervals of 4, 8 and 16 hours 

respectively, free merozoites were observed in smears from the lumen of the small 
intestine. Gamonts were observed in the 1st day p.i..  During the 36 hrs to 2nd day p.i., 

gamonts increased in size and became spherical to ovoid. During the  3rd day p.i., 

gamonts began to differentiate into macro – and microgamonts.  Macrogamonts and 
macrogametes were found in the epithelial cells and in the Lamina  propria of the small 

intestine. Young microgamonts were observed during the   3rd day p. i.,. No gamonts 

were observed through sections or smears 4 days p.i. which indicated that gamogony 
was completed through the first three days p.i. In all infected dogs, Zygotes were 

located in a large parasitophorous vacuole.  Oocysts were found in the Lamina propria   

below the  epithelial cells in the intestine of dogs killed 5th   day p. i.  Unsporulated 
oocysts were found in the Lamina propria  below the epithelial cells in the intestine of 

dogs killed 6th  day p. i. Sporulation of the oocyst began in the 7 th day p.i., Each 

sporocyst contained four sporozoites, a fragmented residual body. The sporocyst wall 
was thick and composed of two layers: an inner thick layer and a thin outer one. The 

number of sporocysts shedded  by the inoculated dogs was gradually increased in 

number till reaching the maximum at 20 days p.i., then decreased to the minimum at 30 
days p.i. 
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INTRODUCTION 

 

        The coccidian nature of  Sarcocystis  was elucidated  by Fayer [1] .The life cycle of Sarcocystis however, 

was occurred in three different successive  phases of the two hosts : The intermediate host, in which merogony 

and cyst formation  occurred [2, 3,4 ] and the final host carnivorous animal in which gamogony and sporogony 

occurred  [5,6,7,8] 

         Sarcocystis infection is considered a common protozoan parasite in horses [9]. The three known species of 

Sarcocystis in equine have been differentiated by their morphology [10, 11]. The domestic dog was found to be 

a suitable final host for Sarcocystis species of horses in Germany, with a cyst measuring up to 350 nm and a thin 

cyst wall. The parasite was named S. equicanis [12]. On the other hand, Sarcocystis with a cyst measuring up to 

900 um and with finger-like cyst wall protrusions was recorded in horses slaughtered in the USA. The parasite 

was reported to be infective to dogs and given the name 0~ fayeri by Dubey [13]. Studies on the fine structure of 

S. equicanis have confirmed the absence of cyst wall protrusions in this species [10]. However, the large 

sarcocysts of S. fayeri, with prominent cyst wall protrusions as described by Dubey [13] and confirmed by 

electron microscopy [14].  

 Since the 1960s, when equine protozoal myeloencephalitis (EPM) was first recognized, and throughout its 

further description, much debate has accompanied the disease diagnosis and identification, Until 1980, three 

known species of Sarcocystis in equines have been differentiated by their morphology [10,11] The old specific 

name S. bertrami [15] was assigned to a species infecting the horse. Recently, Sarcocystis species of horse in 

Germany was named  S. equicanis ([12]. A different species of Sarcocystis, with finger-like cyst wall 

protrusions, was recorded in horses slaughtered in the USA and given the name S. fayeri by Dubey [13].  
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 Due to the scarcity of studies dealing and due to economical importance of horses particularly the  Arabian 

breed , the present study is designed to examine the role of dogs as final host  of Sarcocystis in infecting and 

spreading the disease among the domestic horse.  

 

MATERIALS AND METHODS 

 

Experimental work:  

A- Animals:  

 Experimental animals used in this study included thirty four dogs; all experimental animals were examined 

and were proved to be coccidia – free at the time of the experimental. This was proved by daily examination of 

their feces for about 2 weeks before the experiment. Two dogs were used as control. Dogs were captured at 

different localities from Egypt and were brought to the laboratory, where they were identified according to 

Anderson [16] and maintained singly in cages with sand and alluvium at room temperature (27
0 

C + 2). Dogs 

were fed regularly with dog foods. 

 To detect the incidence of natural  Sarcocystis equicanis infection in the fecal samples from the   dogs were 

examined daily for coccidian oocysts by using the usual flotation technique [17]. 

 

B- Transmission:  

 For experimental transmission, sarcocysts from naturally infected horses were fed to two coccidi- free dogs. 

As control, two non–infected dogs were kept under the same conditions. These control animals never showed 

any evidence of coccidian infection during the period of experiment.  

 To study gamogony and sporogony, a total of 30 experimentally infected dogs were killed 4, 8, 16, 24, 36, 

48 hrs., 3, 4, 5, 6, 8, 9, 11 days post infection (pi), two dogs for each interval. Four infected dogs were left for 

shedding of the oocysts. Their faeces were examined daily and sporulated oocysts and sporocysts were collected 

by applying flotation technique [17]. 

 Oocysts and sporocysts were concentrated by centrifugation, washed several times with distilled water to 

remove the salt effect, then suspended in 2.5 % Potassium dichromate solution and stored at 4
0
C for further 

studies. The small intestine of the experimentally infected animals were divided into five equal segments 

between the pylorus and ileocaecal valve. Mucosa and submucosa of these parts were fixed in 3% 

gluteraldehyde ( v/v ) buffered in 0.1 M Sodium Cacodylate ( PH 7.3 ) and were kept at 4
0
C for at least 4 hrs.. 

For preliminary investigation, smears of mucosa and submucosa were prepared, fixed in absolute methanol and 

stained by 10% Giemsa solution in phosphate buffer (ph 7.3) and examined for the presence of developmental 

stages.  

 

C-Prepatent and patent periods:  

 The prepatent period was recorded from the time of ingestion of the infested muscles till the appearance of 

the sporocysts and/or sporulated oocysts in the faeces of the infested dogs. The patent period represents the 

duration of the shedding of oocysts throughout the experiment.  

 

D-Morphology of oocysts:  

 The morphology of sporulated oocysts and sporocysts was studied by light microscopy using a high 

resolving oil immersion objective with critically adjusted illumination. The length and width of 100 oocysts and 

sporocysts were measured using an ocular micrometer calibrated against a stage micrometer.  

 

E- Measurements: 

 In an attempt to detect the measurements of the free merozoites and metrocytes, the infected muscles were 

digested in 0.2% trypsin solution in phosphate – buffered saline and the digest was examined by light 

microscope. Smears of the digest were fixed in absolute methanol and stained by 10 % Giemsa solution in 

phosphate buffer (PH 7.3). 

 Prepared section from skeletal muscles of naturally infected intermediate hosts as well as scraped mucosa 

and submucosa from the small intestine of the experimentally infected and control dogs were treated 

histologically to examination for the above purpose. 

 All measurements of parasites were made with an ocular micrometer calibrated against stage micrometer. 

 

Results: 

I.  Transmission Experiments:  

 In the present study, 32 dogs were fed on muscles naturaly infected with sarcocysts. All experimental dogs 

inoculated by infected muscles shedded sporulated oocysts and sporocysts after a prepatent period of 11 days p. 

i. This proved that the dog, Canis familliaris, was the valid final host in this life cycle. All gamogonic and 
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sporogonic stages were observed in the small intestine of the experimentally inoculated dogs. In the present 

study, no oocysts or sporocysts were shedded from the controlled dogs.  

 

i) Gamogony :  

 In experimentally inoculated dogs killed at 4,8&16  hours, free merozoites were observed in smears from 

the lumen of the small intestine.These merozoites were banana – shaped and measured 2.5 - 3.8  × 4.1 - 8.2  µm 

with a mean of  3.5  × 7.5 µm . This indicates that gamogony started after 16
th

 hr. p.i..With development, 

merozoites were differeniated into oval – shaped gamonts in the 1
st 

day p.i.. These gamonts were observed in 

smears of the first third of the small intestine at which they were infected the villar epithelial cells and the 

Lamina propria of the villus tips. These gamonts measured 5.3–7.5 × 5.4–7.3 µm with a mean of 6 × 6.5 µm (n 

= 30). By examining the transverse sections of the 1
st
 third of the small intestine, gamonts were observed in a 

large parasitophorous vacuole (p.v.), (Fig.1).  

 During the 36 hrs to  2
nd

 day p.i., gamonts increased in size and became spherical to ovoid in shape and 

measured 5.9 – 8.6 × 5.7 – 8.9  µm with       a mean  of  7.6 × 8.3  µm, (n = 30). During the 3rd day p.i., gamonts 

began to differentiate into macro – and microgamonts.  Macrogamonts and macrogametes were found in the 

epithelial cells and in the Lamina  propria of the small intestine. Macrogamonts were ovoid in shape, measured 

6.5 – 8.3 × 7.5– 9.5 µm with a mean of 7.6 × 8.5 µm (n = 30), each with a single large prominent centrally 

located nucleus   . Wall–forming bodies were not clearly appeared in macrogametes through the investigation 

with light microscopy. So, there was no clear differentiation between macrogamont and macrogametes. 

Macrogamonts were fewer in number than microgamonts.  

 Young microgamonts  were observed  during  the   3
rd

  day p. i., measured  6.1 – 7.9 × 6.4 - 8.8  µm  with  a  

mean of  7.3  × 7.6 µm ( n = 50 ) and contained 3 nuclei and were found in the epithelial cells.  The nuclei of 

young microgamonts divided several times producing many nuclei which were peripherally arranged. The well - 

developed microgamonts measured  7.7 – 9.1  × 6.8 - 7.5  µm with a  mean of  8.2 × 7.4  µm  ( n = 50 ) , each 

with about  20  nuclei , microgamonts were observed during the 3
rd

  day p.i. ( Fig.2 ). No gamonts were 

observed through sections or smears 4 days p.i. which indicated that gamogony was completed through the first 

three days p.i. 

 

ii) Sporogony:  

 In all infected dogs, sporogony started directly after the fertilization and zygotes were found in the Lamina 

propria below the epithelial cells of the small intestine 4 days p.i. Zygotes were spherical in shape, measured 

7.5 - 9.2 × 8.5 - 10.2 µm with a mean of 8.3 × 9.5 µm (n = 30), contained central nucleus, vacuolated cytoplasm 

and located in a large parasitophorous vacuole.      Oocysts were found in the  Lamina  propria   below  the 

epithelial cells in the intestine of dogs killed 5
th  

 day p. i. These  oocysts  were  spherical in shape and  measured 

7.8 – 9.9 × 8.5 – 10.6  µm  with a mean of  8.8 × 10.6µm  (n  = 30 ).  Unsporulated oocysts were found also in 

the Lamina propria  below the epithelial cells in the intestine of dogs killed 6
th

  day p. i.. These oocysts were 

spherical in shape, measured 8.5 –10 × 9.4 – 11.5 µm with a mean of 9.4 x 10.5 µm (n =30) and characterized 

by a central nucleus and vacuolated cytoplasm (Fig.3). 

 Sporulation of the oocyst began in the 7
 th

 day p.i., the nucleus of the oocyst became elongated and an 

invagination  appeared in the oocyst wall. This stage measured 10.1 – 12.3 × 6.5 – 10.6 µm with a mean of 11.4 

× 9.3 µm, (n =30). At 8
 th

 day p.i. The nucleus divided into two nuclei, each one migrates to a pole of the oocyst. 

This bipolar form  of  the  oocyst  measured  10.5 – 12.5 × 8 - 10.8  µm  with a mean of 11.5  ×  9.4 µm ( n = 

30) . During the 9
 th

   day p.i., the cytoplasm of the oocyst was also divided into two parts, each of them 

incorporated a nucleus producing two sporoblasts. These oocysts   meaured 11.5 – 12.4 × 8.3 - 11 .1 µm with a 

mean of 11.5 × 9.7 µm, (n = 30). At the 10
th

 day p.i., the nucleus of each sporoblast was divided into four 

nuclei,  these two nuclei of each sporoblast divided into four nuclei, each  one was enclosed by a part of the 

cytoplasm and developed into sporozoite. At this stage, the oocyst contained two sporocysts, each with four 

sporozoites, steida or substeida body was not observed in the sporocyst (Fig.3). 

 After the formation of sporozoites, residual body was observed. At this stage, the oocysts  were  observed. 

Oocysts were only observed in smear preparations from dogs killed in the 11
th

  day p.i, also shedding of 

sporulated oocysts and sporocysts in the faeces was observed in the 11
th

 day p.i. 
 The sporulated oocysts and sporocysts , that collected during the patent period were found to be ellipsoid in 
shape and colourless. Oocyst wall was relatively thin, smooth and easily ruptured liberating the two sporocysts. 
Measurements were done on 100 sporocysts and sporulated oocysts. Sporulated oocysts measured 19.0 – 21.1 
µm in length with a mean of 20.2 µm and 17 – 18.2 µm in width with a mean of 17.3 µm.  
 Each sporocyst contained four sporozoites, a fragmented residual body and measured   13.2– 15.0 × 7.5 – 
10.2 µm with a mean of 14.0 × 8.9 µm. The sporocyst wall was thick and composed of two layers: an inner 
thick layer and a thin outer one. The number of sporocysts shedded by the inoculated dogs was gradually 
increased in number till reaching the maximum at 20 days p.i., then decreased to the minimum at 30 days p.i., 
no sporocysts were shedded by the control dogs. 
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Discussion: 
 Domestic dog Canis familiaris was known to be the final host for many sarcocystis species infecting 
different intermediate hosts, paricularly meat producing animals [18,19 ]. In the present study domestic dog was 
proved to be the valid final host, in which gamogonic and sporogonic stages were observed in the epithelial cells 
and lamina propria. Sporocysts characteristic for the present Sarcocystis sp. were shedded after a prepatent 
period of 12 days p.i. which seems to that shedded by cats as final host for Sarcocystis species from mice [20] 
Furthermore, the unvalid experimental transmission of sarcocysts for other final hosts particularly cats. In 
addition the negative resuls reported from human as final host indicates that Sarcocystis suicanis in the present 
study is strictly host- specific, pig Sus scrofa domestica as intermediate host and domestic dog Canis familiaris 
as final host [20]. 
 
i) Gamogony: 
 The formation of gamonts and gametes among Sarcocystis spp. is nearly identical but differe from other 
coccidia by the small size of microgametes and mode of nuclear division [21 ,19]. In the present study, 
merozoites that reached Lamina propria of small intestine of dogs durin the first 8 hours p.i. transformed into 
spherical gamont in the first and second days p.i. they differentited into macrogamonts and microgamonts . 
Dubey [13] observed micro- and macrogamonts at 10 hrs p.i. and Dubey [22] a different micro- and 
macrogamonts of Sarcocystis tenella in the epithelial cells after 6 hrs. p.i. Also, differentiation between micro- 
and macrogamonts of sarcocystis levinei was seen in th Lamina propria of the small intestine of dogs  within  24 
hrs.p.i. [23,24 ]. However Abdel – Ghaffar [25] reported that  gamogony started at 12 hrs. p.i. and completed at 
24 hrs p.i. Paperna [26] reported that merozoites were transformed into spherical gamonts at the 4

th
 day p.i. On 

the other hand, Bledsoe [27] claimed that different stages of gamogony of S. idahoenesis did not occur until 5 
days p.i. 
 The microgamonts, in the present study, were obseved during 2

nd 
 and 3

rd
 p.i in the epithelial cells within a 

parasitophorous vacuol and measured 7.1 X7.5 µm. while, Jain [24] observed microgamonts of S.fusiformis at 
the third day p.i. also,The same results was also reported by Mehlhorn [21] concerning S.suihominis .Similar 
results was observed for microgamonts of S.hirsuta that measured 6.9 X8.7 µm. [28]. Also Abdel – Ghaffar [25] 
reported microgamont measured 6.5 X 6.5 µm.  of Sarcocystis infecting domestic rabbit.      
 In the present study macrogamonts were ovoid to spherical in shape, with a single nucleus and measured 7.3 
X 8.5 µm. and observed in the third day p.i.similar results were observed by Dubey [9] for Sarcocystis infecting 
rabbit, macrogamonts measured 7.0 X 8.7 µm. Generally there  was no clearence differentiation between 
macrogamonts and macrogametes. 
 
ii) Sporogony: 
 Sporulated oocysts and sporocysts in the present study were observed 12 days p.i. in the feces of 
experimentally infected dogs. Asmilar results were reported a Heydorn  [29] for S.chalcidicolubris infecting 
Chalcides sp. On contrary, a short prepatent period of 5 days were reported by Ruiz [18] for S. muris. 
 In the present study sporulated oocysts measured 20.5 X 17.4 µm.while sporocysts measured 14.0 X8.9 µm. 
A close results was observed by   S.ovefelis the sporocysts measured 10.8 - 13.9 X 7.7 -9.3  µm. [29]. While a 
different results with  sporocysts of S.tenella measured 14 X 9  µm were recorded by Munday [30].  Sporulated 
oocysts measured 15.2 X 13.0 µm.while sporocysts measured 13.1 X 9.2 µm of S.cuniculi infected domestic 
rabbit [25]. 
 The patent period in the present study was 50 days p.i. in the same range Sakran [31]reported a patent period 
of 50 days p.i. and Heydorn [32] reported patent period of 57 - 61 days p.i.  While, Ruiz [18] reported a ptent 
period of 81 days p.i. and Bashtar [33] reported another patent period of 60 days p.i. 
 

 
 
Fig. 1: Showing free merozoites 4 to 16 hrs.p I.  observed in the small intestine of dog. 
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Fig. 2: Showing   Microgamont   observed in the small intestine of dog  3 dayes p i. days p i. 

 

 
 

Fig. 3: Showing fresh full sporulated  sporocyst  contains four  sporoczoites and a fragmented residual body   

observed in the feaces of dog  11 days p i. 
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