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Sarcocystosis is an important disease, especially in many types of birds. It is caused by
the Sarcoystis parasite, a protozoan that needs two hosts to complete its life cycle. The
current study showed diagnosis of Sarcocystis spp. in slaughtered poultry and imported
frozen chickens. The infection rate of the Sarcocystis spp parasite of slaughtered chickens

Keywords: ] was 24.6-40%, respectively. At the same time, the infection of Sarcocystis spp of imported
giﬁgigfs“swenze" frozen chickens were 51.1 and 66.7% by macroscopic and microscopic examination,
PCR respectively. The infection rate of macroscopic cysts among the organs of slaughtered and

imported frozen chickens in the pectoral muscles showed the highest percentage 50, 60.9%,

while the lowest percentage was in the arm 0-8.7% respectively. The pepsin digestibility
Correspondence: test recorded the highest percentage in the microscopic examination, reaching 40 and 66.7%
E.G. Suleiman in slaughtered and imported frozen Chickens, respectively. The histopathological

examination showed the presence of tachyzoites within the interstitial tissue muscle, with
coagulative necrosis, edema with inflammatory cells, congestion, and thickening of blood
vessels. In our study, we confirmed the diagnosis of Sarcocystis in locally slaughtered and
imported frozen chickens by molecular analysis using genus specific primers with a
molecular weight of 700 bp. We found two new local isolates related to the species
Sarcocystis wenzeli. Based on morphology and molecular methods, the current research is
the first to diagnose Sarcocystis wenzeli infection in slaughtered local chickens and
imported frozen chickens in Mosul.
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Introduction

Sarcocystis is a parasitic protozoan that forms cysts
intracellular and needs two hosts to complete its life cycle;
predators represent the final host of the Sarcocystis parasite,
while prey animals act as intermediate hosts (1). order of
Anseriformes are intermediate hosts for Sarcocystis species
of avian species within this order, S. wobeseri S. rileyi, S.
albifronsi, and S. anasi, macrocysts form of the S. rileyi, its
shape is like a grain of rice, and the other three species from
microcysts that are not visible by the naked eye (2-4). The
asexual proliferation of Sarcocystis produces meronts in
pulmonary capillaries in infected birds, and the Sarcocystis
is characterized by a wall striated and merozoites (5-7).
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Sarcocystosis is vital disease, especially in many types of
birds. One of these types is chickens, as mentioned in the
case report by Villar et al. (8). When they diagnosed
Sarocystis in Psittaciformes birds, they found different
clinical signs: an acute pulmonary, neurological, and
muscular disease. Has astrocytes observed within the
myocardium, necropsy, and histological findings associated
with fatal Sarcocytosis. Many Sarcocystis spp. may be
infected in poultry (9-11). S. horvathi and S. wenzeli, which
affect chickens, are emerging neurologic diseases with lethal
outcomes (11). The rice grain shape of Sarcocystis spp.
contained many bradyzoites released by homogenization in
water; the Sarcocysts were surrounded by a single cyst wall
in some cases, but not all (12). The possible infection of man
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in Malaysia by the contamination of water food with
sporocysts of S. nesbitti, which are excreted by snakes
(definitive hosts of this parasite) (13). the economic losses
caused by the parasite Sarcocystis spp. in animal meat; it is
also a zoonosis disease infecting humans through
contamination of beef with Sarcocysts of the parasite (14).
So, monitoring the health conditions and food of animals
acting as intermediate hosts and keeping these animals from
being definitive hosts may effectively reduce animal
infection in birds and cattle (15,16).

Due to the fewer studies on the presence and diagnosis of
Sarcocystis in poultry in the city of Mosul, therefore the
research aimed to detect the macroscopic and microscopic
cysts of Sarcocystis spp. in the tissue section and record the
histopathological changes conjugated with Sarcocystis and
Molecular identification of species Sarcocystis in chickens
in Mosul city.

Materials and methods

Ethical approve
The research ethics were previously permitted by an
authorized ID of UM. Vet.016/2024.

Collection of samples

This research was conducted for the period from January
2024 to May 2024; one hundred and ten samples of muscle
were collected from 45 slaughtered chickens that were
randomly examined from different abattoirs in Mosul city,
Iraq (15,16), and imported frozen chickens sold in local
markets in the city of Mosul. The Sarcocystis was diagnosed
based on the following diagnostic methods they are:

Macroscopic examination
All chickens had their skin removed, and all tissue was
visually examined cysts of Sarcocystis spp. (17,18).

Trichinoscopy (Slide squash method)

This involves taking one gram of muscle tissue for each
sample, cutting it into 2-3 mm thick, placing them between
two slides, and examining them under a microscope.at (40x)
to detect microscopic Sacocystis cysts (19,20).

Squeezing (Muscle grinds method)
20-25 g from each sample was prepared using a garlic
press (21).

Pepsin digestion method

Muscular tissue 50 gm was homogenized and incubated
with 100 ml of pepsin 0.5%, HCL 1.5% at 24°C overnight,
and filtered centrifuge. The sediment was stained by Giemsa
stain after fixing the smear in methanol and examined by a
light microscope for detection of the bradyzoites (22,23).
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Histopathological diagnosis

The Positive samples were fixed in 10% neutral buffered
formalin for 24 hours before dehydrating to obtain accurate
preservation. They were then dehydrated, cleared, embedded
in paraffin and sliced into 5 micrometers. Finally, the slides
were stained with hematoxylin and eosin and prepared to be
examined under a microscope (24).

DNA extraction

The DNA was extracted from the small parts of muscles
that contain the microscope and macroscopic cysts of
Sarcocystis according to the manufacturer's Geneaid kit. The
DNA pellet was hydrated by adding 100 ml of Rehydration
solution and then saved at -20°C until a technical PCR
production was done.

Polymerase chain Reaction

The polymer analysis of the sbp was based on the
amplification of the185 Ribosomal gene for the Sarcocystis
genus, and we use primers: Sar-fi: forward 5'-
GCACTTGATGAA TTCTTGGCA-'3. Sar-Ri: Reverse 5'-
GCACTTGATGAA TTCTTGGCA-'3 (25).

The PCR reaction

The reaction mixture for the PCR technique was prepared
from 20 ml, containingl ml of each primer, 4 ml of DNA
template 10 master mix bio labs, and 4 ml of PCR grade
water. After that, the PCR cycles were conducted using a
thermocycler within the reaction program (25). The reaction
product of PCR was then run on a 2% agarose, adding the
Ladder DNA (Biolaps) in one of the agarose gels. After that,
the sample was migrated using electrophoresis for 60 v for
60-70 min and in the vaginal while sustained with the red
safe and photographed under UV light (Gel documentation).

DNA sequencing

Nitrogenous base sequences of Sarcocystis were done
using the Genetic Analyzer 3130 (Hitachi, Japan) and
compared with NCBI according to the BLAST program.
Based on the Mega 11 program, a study of the phylogenetic
tree of the Sarcocystis parasite species was diagnosed.

Statistical analysis

The significant difference was calculated when the
probability value was less than 0.05 using the chi-square test
in SPSS software (SPSS Inc., Chicago, USA).

Results

This research revealed that the macroscopic and
microscopic cysts of Sarcocystis were recognized, and the
prevalence of Sarcocystis spp. in slaughtered chicken was
24.6-40% respectively. In comparison, the prevalence of
macroscopic and microscopic examination of Sarcocystis
spp. in the imported frozen chicken was 51.1, 66.7%. The
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highest prevalence of macroscopic and microscope cysts of
Sarcocystis spp. were found in imported frozen chicken
(Table 1). The macroscopic examination of Sarcocystis
appeared milky white and had oval or cylindrical cysts
similar to those of rice grains. Their length ranged from 5 -8
mm embedded in the muscle’s fibers examined by the naked
eye (Figure 1). The occurrence of macroscopic cysts among
the organs examined of slaughtered chickens and imported
frozen pectoral muscles showed the highest rate 50, 60.9%.
At the same time, low visible lesions were seen in the arm
(Table 2).

Under light microscopic examination, the Bradyzoites
were recognized as banana-shaped, as examined using the
digestion by pepsin test, squeezing, and muscle squash
(Figures 2-4). The pepsin digestion test gave the highest
average rate, 40, 66.7%, followed by squeezing 35.4, 62.2%,
and muscle squash, 29.2, 53.3% (Table 3). The results of the
histopathological examination showed the presence of
tachyzoites inside the interstitial tissue of the muscle with the
presence of coagulative necrosis of these fibers and the
edema among the fiber of the muscle with inflammatory cells
and congestion with thickening of blood vessels (Figures 4-
7).

The result of the PCR technique showed that it confirmed
the diagnosis of infection with Sarcocystis species with a
molecular weight of 700 bp, as shown in (Figure 8). The
results of genetic sequencing showed the diagnosis of the
macroscopic and microscopic cysts of Sarcocystis wenzeli
for the first time in samples of the slaughtered local and
imported frozen chickens. Two new isolates of this species
were recorded in the world gene bank; they were the
Sarcocystis wenzeli NLESal gene for 18SrRNA partial
sequence LC 792624.1 and Sarcocystis wenzeli NLESa2
gene for 18SrRNA, partial sequence. The phylogenetic tree
showed that our diagnostic isolates from local chickens and
imported frozen chickens in the city of Mosul were close to
isolates diagnosed in China, as isolates LC792624.1
Sarcocystis wenzli NLESal close to MT 756998.1
Sarcocystis wenzli China and while the isolates LC79265.1
Sarcocystis wenzeli NLESa2 close to the MT75990.1

Table 2: Macroscopic examination of Sarcocystis

Sarcocystis China and MT756993.1 Sarcocystis wenzeli
China (Figure 9).

Table 1: Prevalence of Sarcocystis spp. infection

Type N Macroscopic Microscopic
0.
cysts cysts
Slaughter 65 16(24.6%) 26(40%)a
Imported 45 23(51.1%) 30(66.7%)a

Similar letters mean no significant value.

Figure 1: Macroscopic examination of Sarcocytis detected
from imported frozen chickens.

Type No. positive Pectoral (%) Neck (%) Dorsal (%) Ventral abdominal (%) Arm (%)

Slaughter 16 8 (50%) 6 (37.5%) 3(18.8%) 2 (12.5%) Not done

Imported 23 14(60.9%) 10 (43.5%) 6 (26.1) 3 (13 %) 2 (8.7%)
Table 3: Comparison between examination methods used for diagnosis of Sarcocystis

Type No. examined Pepsin Squeezing Trichinoscopy

Slaughter 65 26 (40%) 23 (35.4%) 19 (29.2%)

Imported 45 30 (66.7%) 28 (62.2%) 24 (53.3%)
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Figure 2: Microscopic examination of cysts in the muscle
fibers of chickens by Trichinoscopy 40x.

Figure 3. Sarcocystis bradyzoites from digested muscle
samples by pepsin digestion method stained with Giemsa
stain 100x.

Figure 4: Sarcocystis spp. a: Tachyzoites showed inside the
muscle fibers. b: with the presence of coagulative necrosis of
these fibers. c: the edema among the fiber of the muscle. d:
inflammatory cell. H and E, 40X.
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Figure 5: a: the Tachyzoites in the interstitial tissue of the
muscle. b: The Congestion of blood vessels. ¢: edema. H and
E, 10X.

Figure 6: a: congestion and thickening of blood vessel wall
with edema. b: coagulative necrosis. H and E, 10x.

Figure 7: a: coagulative necrosis. b: edema. c: Tachyzoites
in the interstitial tissue of muscle. d: inflammatory cell.
H&E, 10X.
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Figure 8: Shows the product of a 700 bp PCR reaction for the
Sarcocystis spp. in chicken meat, which was transferred with
2% agarose gel.
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Figure 9: Showing the phylogenetic tree of the Sarcocystis
wenzeli diagnosed in local slaughtered chickens and frozen
imported chickens in Mosul.

Discussion

The poultry industry faces many challenges, including
exposure to many pathogens such as bacterial, viral and
parasitic diseases (26-29), in addition to problems in feeding
and management methods (30-33). The Sarcocystis parasite,
one of the important parasitic protozoa, spread in all
countries and has a major impact on public health, as it has
been isolated from various animals from all over the world,
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causing economic losses in meat packaging and production
through its impact on the quality and appearance of meat,
which affects meat consumption (34,35). This research is the
first study in which Sarcocystis was diagnosed in slaughtered
local and imported frozen chickens in Mosul -Iraq. In this
study, macro and micro cysts of the Sarcocystis were
identified in slaughtered chickens and imported frozen
chickens, and this indicates the importance of this parasite in
poultry, which is one of the important intermediate hosts for
this parasite, this result was in agreement with Mac et al. (36)
who noted of macro and micros cysts of birds slaughtered in
the north central Nigeria, this study also agreed with Faraj et
al. (37) who demonstrated the presence of macro cysts in the
thoracic muscles and neck area in wild birds, Costanzo (38)
found 3% macroscopic cysts in ducks at older ages, and no
cysts were recorded in ducks at younger ages. The current
results indicated that the infection rate of microscopic and
macroscopic cysts in slaughtered local chickens was 24.6%,
40% less than in imported frozen chickens, where infection
rates reached 51.1% and 66.7%. This percentage in the
current study is lower than recorded by Vahidi et al. (39) that
the infection rate in ducks and chickens reached 100%,
94.78% in Iran, while Latif (40) recorded an infection rate
25% of microscopic cysts in birds. In contrast, macroscopic
cysts were not recorded; this covariance in prevalence was
due to the difference in geographical region, climatic factors,
and methods of raising and managing poultry. The number
of samples, in addition to the presence of dogs and cats in the
areas surrounding the poultry farm, and the extent of soil
contamination with Sporocysts (41,42). The results also
showed a difference in the infection rate depending on the
site of infected muscles, as the highest percentage was
recorded in the pectoral muscles, while the lowest percentage
was in the abdominal and arm muscles. This is consistent
with Faraj et al. (37), while it is not consistent with Latif
(40), which did not record macroscopic cysts of the parasite
in birds. In the results of this study, different methods were
used to detect microscopic cysts, and the pepsin method
recorded the highest percentage, and this was consistent with
the results of many researchers (43,44) who indicated that
this technique is the most sensitive in detecting this parasite.
The existence of Sarcocystis can lead to incomplete or entire
rejection of slaughtered animals in slaughterhouses, which
can critically affect meat quality and sales promotion (45).
In the present research, edema, coagulative necrosis of
muscle fibers, and almost focal inflammatory cell infiltration
of mononuclear cells, similar studies found mild
inflammatory cell infiltrations around the cysts and the cyst
compartments containing thousands of Bradyzoites (46,47).
Also, the study demonstrated that the influence of
Tachyzoites on the interstitial connective tissue caused the
split of muscle fibers, which was agreed upon (48). This
result is conceded to by Swar and Shnawa (49), who
mentioned in their outcome that the disorganization of
muscle tissue infected with Sarcocysts appeared and was
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filled with Bradyzoites and necrosis. In contrast, the study
(24) indicated no inflammation was observed in the tissue
surrounding the Bradyzoites, which did not agree with our
result. This is because protozoa are located in the cysts
within the muscle fibers, which apply for protection from
host immunity, a hypothesis that has been approved for
different parasites (50). Our study showed that Sarcocystis
wenzeli caused thickening and congestion of blood vessel
walls, which comply with those of (51). A molecular analysis
is widely used to confirm and diagnose Sarcocystis species
(41,52). Our research used the 18srRNA gene to detect
Sarcocystis spp. in locally slaughtered and imported frozen
chickens using genus-specific primers as in previous studies
(25). We found two isolates: the Sarcocystis wenzeli
NLESal gene for 18srRNA, partial sequence (LC792624.1)
and the Sarcocystis wenzeli NLESa2 gene for 18sr RNA,
partial sequence. The current research is the first to diagnose
the macroscopic and microscopic cysts of Sarcocystis
wenzeli in local and imported frozen chicken in Mosul city,
depending on the morphology and molecular methods. This
result was in agreement with (53), who referred that only
Sarcocystis wenzeli was identified in poultry of China based
on the cyst ultrastructure and five loci (18sr RNA, ITS1, 28sr
DNA coxi, and rpo B) of the parasite were sequenced,
analyzed and deposited in Gen-Bank, also Al-Saadi (20)
showed that the molecular assay was used to identify the
Sarcocystis by using certain regions of 18srRNA which are
used widely to diagnose the Sarcocystis spp. in different
species of animals and easily used the molecular methods for
diagnosing the Sarcocystis compare with the microscopic
examination which it takes a long time and needs more
expertise for microscopic screening. The phylogenetic tree
of our study indicated that the isolates identified in local and
imported frozen chicken in Mosul city related to the species
Sarcocystis wenzeli these isolates were close to isolates of
Sarcocystis and Sarcocystis wenzeli in China, Pan et al. (54)
showed that Sarcocystis wenzeli is closely related to the
Sarcocystis spp. which uses geese or ducks as intermediate
host and dogs as final host. The results of genetic diversity
showed that the new diagnostic isolates of the Sarcocystis
wenzli parasite recorded in local chickens slaughtered and
frozen imported in the city of Mosul differ from isolates in
many countries of the world, and this may be due to the
influences of the environment that prepare the organisms to
adapt to them.

Conclusion

This study showed the diagnosis of sarcocystis spp. a
parasite in slaughtered poultry and imported frozen chickens
and diagnose two new local isolates related to the species
sarcocystis wenzeli based on morphology and molecular
methods
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