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Abstract | Sarcocystis, a genus of protozoan parasites, causes sarcocystosis, which is a zoonotic disease and is widespread 
around the globe. Sarcocystis species are obligate parasites requiring two hosts including a carnivorous definitive host 
and an herbivorous intermediate host such as a bird. It poses economic losses and public health risks through food 
and water contamination and may cause sudden death in the poultry. In order to assess the presence of sarcocystis, a 
total of 59 tissue samples including pectoral, esophagus and thigh muscles) from local chickens were collected. A total 
DNA was extracted from cysts and the presence of Sarcocystis was performed using nested-PCR targeting the 18S 
rRNA gene. The molecular detection and analysis indicated that nested-PCR detected infection in 37 of 59 (62.71%) 
samples. Specifically, we identified one species, Sarcocystis wenzeli, in higher abundance with a 750 bp gene band. The 
breast samples showed the highest infection rate (27.5%), followed by the esophagus (12.5%) and thigh (2.5%), with 
no significant differences by sex or location. Histological examination revealed lymphocytic aggregation, muscle fiber 
shrinkage, and vascular congestion with cysts containing bradyzoites. Taken together, Sarcocystis is prevalent in local 
chickens in Babylon Governorate, and nested-PCR proved to be efficient and accurate compared to traditional methods.

Keywords �| Sarcocystis, Local chickens, Babylon Governorate, Nested-PCR, 18S rRNA gene

Ahmed Mohammed Kadhim*, Khaled Thamer Matar Alshaebani

Molecular Detection and Histopathological Investigations of 
Sarcocystis Species in Domestic Chicken (Gallus gallus domesticus) 
Meat

Received | April 12 2026; Accepted | August 27, 2026; Published | September 16, 2026		
*Correspondence | Ahmed Mohammed Kadhim, Department of Biology, Faculty of Education, University of Al-Qadisiyah, Iraq; Email: edu.bio.posta53@
qu.edu.iq
Citation | Kadhim AM, Alshaebani KTM (2026). Molecular detection and histopathological investigations of Sarcocystis species in domestic chicken (Gallus gallus 
domesticus) meat. J. Anim. Health Prod. 14(4): 1490-1494. 
DOI | https://dx.doi.org/10.17582/journal.jahp/2026/14.4.1490.1494
ISSN (Online) | 2308-2801

Copyright:  2026 by the authors. Licensee ResearchersLinks Ltd, England, UK.
This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (https://creativecommons.
org/licenses/by/4.0/).

Department of Biology, Faculty of Education, University of Al-Qadisiyah, Iraq.

INTRODUCTION

Sarcocystis is a genus of protozoan parasites that causes 
sarcocystosis, also known as sarcosporidiosis (Dubey 

et al., 2016). It is a zoonotic disease and is widespread 
throughout the world (Swar and Shnawa, 2021; Gareh et al., 
2020). Sarcocystis species are obligate parasites, requiring 
two hosts to complete their life cycle. The definitive host is 
a carnivorous animal, such as cats, dogs, or even humans. 
The intermediate host is an herbivore, such as birds, cattle, 
sheep, and even reptiles (Fayer et al., 2015). 

Infection of definitive hosts occurs through the ingestion 

of raw or undercooked meat containing mature cysts 
that are mechanically digested in the stomach and 
intestines. Intermediate hosts acquire infection through 
the consumption of food and water contaminated with 
sporocysts which are shed in the feces of the definitive host 
(Kirillova et al., 2018). 

Sarcocystis is an opportunistic infection, and the parasite 
exists in various forms within the muscle tissues of its host, 
such as birds (Kirillova et al., 2018). Gross cysts are found 
within skeletal and cardiac muscles and exhibit several 
shapes depending on the species, some are thread-like in 
S. muris, rice-grain-like in S. rileyi, spindle-shaped in S. 
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fusiformis, or spherical in S. gigantea (Dubey et al., 2016). 
Large cysts visible to the naked eye are called macroscopic 
cysts, while small cysts visible only under a microscope are 
called microscopic cysts (Bahari et al., 2014). Macroscopic 
cysts are milky white and can be seen within the muscle 
fibers of infected animals (Farhang-Pajuh et al., 2014). 
Microscopic cysts are characterized by internal septa that 
form small compartments containing numerous slow-
reproducing bradyzoites, they have a vesicular nucleus and 
a crescent shape (Fayer, 2004). The parasite does not have 
a specific infection period; it can occur throughout the 
year. The cysts remain active outside the host for a more 
extended period in warm, humid environments compared 
to cold, dry ones. 

Various types of animals are affected and in birds 
including chickens, it causes acute myositis, in addition 
to encephalitis, fever, loss of appetite and may sometimes 
lead to sudden death (Mutalib et al., 1995). The economic 
importance of the parasite lies in the fact that it causes 
significant annual financial losses, which are spent on 
control and treatment programs using anticoccidials 
and sulfa compounds. Despite this, the disease remains 
widespread and poses a threat to public health through 
water and food contamination (Dubey et al., 1989). 

This study is conducted to understand the presence of 
sarcocystis in domestic chickens, to identify associated 
pathologies and to ascertain the feasibility of molecular 
detection in screening and prevalence of Sarcocystis in the 
poultry. 

MATERIALS AND METHODS

The current study was executed between July and 
December 2024. Samples were collected from chickens in 
the city center and the districts of Babylon Governorate. 
Molecular analysis of positive samples from macroscopic 
cysts and microscopic samples was performed using nested 
PCR to detect the Sarcocystis spp. 

Total DNA was extracted using a specialized extraction 
kit previously manufactured by Add Bio, Korea. DNA 
was extracted according to the company’s instructions. 
After DNA extraction, DNA purity was measured using a 
nanodrop spectrophotometer. The nested PCR master mix 

was prepared using the GoTaq Green PCR Master Kit 
according to the instructions provided by Promega, USA, 
and then placed in a PCR thermocycler. Subsequently, 
the master mix for the second round of nested PCR was 
prepared and placed in a PCR thermocycler. The primers 
used to detect the parasite are provided in the Table 1. The 
products of the cross-linked polymerase chain reaction 
were analyzed by electrophoresis on an agarose gel.

RESULTS 

In the current study, a total of 59 samples, previously 
identified infected with Sarcocystis by both macroscopic 
and microscopic methods were collected for molecular 
diagnosis using nested-PCR. These 59 samples were 
amplified using primers specific to the 18SrRNA gene of 
Sarcocystis species, which infects local chickens. Following 
electrophoresis on a 2% agarose gel, as shown in Figure 
1, the reaction results were obtained, revealing 37 positive 
samples (62.71%).

Figure 1: Electrophoresis of the Nested-PCR product on 
agarose gel for the 18SrRNA gene of Sarcocystis extracted 
from local chicken tissue samples. The DNA sequence is 
M-track, with a 100-base-pair run. The S1-S18 trajectory 
represents the PCR results for 18 chicken tissue samples. 
A 750-base-pair (BPG) specificity band was successfully 
amplified. 

The results of the current study showed 11 gross infections 
in the pectoral muscles (27.5%), 5 gross infections in the 
esophagus muscles (12.5%), and only one infection in 
the thigh muscles (2.5%) with total infection 14.1%. The 
results also showed no significant differences (P < 0.05) in 
gross infection rates between the organs infected with the 
parasite, as shown in Table 2. 

Table 1: Primers used in Sarcocystis molecular identification. 
Primers Sequence 5’-3’ Product size
PCR gene Primer F= AAGTATAAGCTTTTATACGGCGAAA 688bp

R= TCGCAGTAGTTCGTCTTTAACAAA
Nested PCR gene Primer F= TGGATAACCGTGGTAATTCTATG 456bp

R= TCCCTATTAATCATTACTTCAGTCCTA
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Table 2: The gross infection rates and numbers of Sarcocystis in different organs of chickens. 
P. value X value Percentage ( %) Gross infections No. Examined No. Organs 
0.0138 8.5688 27.5 11 40 Pectoral muscles 

12.5 5 40 Esophagus muscles
2.5 1 40 Thigh muscles
14.1 17 120 Total 

*Significant variations (P<0.05) between organs.

Table 3: Numbers and percentage of Sarcocystis infection according to sex.
P. value X value Percentage % Infected No. Examined No. Sex
N.S 0.4669 0.5294 20 10 50 Male

10 7 70 Female
14.1 17 120 Total 

*No significant variations (P<0.005) between gross infected sex.

Table 4: The percentages and numbers of gross infections distributed by geographical location in Babylon Governorate.
P. value X value Percentage % Infected No, Examined No. Region
N.S 0.8856 0.6471 16.6% 5 30 Al-Hashimiya

16.6% 5 30 Al-Mahawil
10% 3 30 Hillah
13.3% 4 30 Al-Musayyib
14.1 17 120 Total 

*No significant variations ( P<0.005) between regions.

The study results also showed no statistically significant 
differences (P < 0.05) in the percentage of gross infected 
of chickens (males and females) with the Sarcocystis. Ten 
gross infective cases were recorded in males (20%), while 
seven gross infective cases were recorded in females (10%), 
as shown in Table 3. 

The current study, which compared the sample collection 
areas in Babylon Governorate for gross infections, showed 
no statistically significant differences at a significance 
level (P<0.05). The number of infections was recorded 
as follows: in Al-Hashimiya District, there were 5 gross 
infections (16.6%); in Al-Mahawil District, there were also 
5 infections (16.6%); in the governorate’s capital (Hillah), 
there were 3 infections (10%); and in Al-Musayyib District, 
there were 3 infections (13.33%), as shown in Table 4. 

Histological study of the breast muscles in chickens 
revealed infection with the Sarcocyst is. This study revealed a 
high concentration of lymphocytes surrounding the muscle 
fibers, accompanied by contraction of the transverse muscle 
fibers and congestion of blood vessels. It also indicated 
programmed cell death of myofibroblasts, (Figure 2). In 
the thigh muscles, cysts containing numerous bradyzoites 
appeared. These oval cysts were located near the blood 
vessels surrounding the muscle fibers, causing fibrosis and 
damage, as well as an accumulation of lymphocytes near 
the infected tissue.

The pathological changes observed in the esophageal 

muscles of chickens infected with the Sarcocystis included 
the presence of oval-shaped cysts within and between the 
tissue layers. Congestion and infiltration of inflammatory 
cells were observed in the blood vessels, with inflammatory 
cells accumulating near the parasite cyst (Figure 2). 

Figure 2: Cross-sections of chicken muscle tissues infected 
with Sarcocystis spp. (A) Thigh muscle: An oval-shaped 
cystic stage is observed near the blood vessels surrounding 
the muscle fibers (40x). (B) Pectoral muscle: Congestion 
of blood vessels with accumulated inflammatory cells 
and destruction of muscle fibers are observed (40x). (C) 
Esophageal muscle: Congestion of blood vessels and 
inflammatory cell infiltration are observed (40x).
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DISCUSSION

The results of the current study demonstrated the 
molecular detection of 59 positive samples (macroscopic 
and microscopic) using nested-PCR technology based on 
the small subunit gene of ribosomal RNA. This method 
is characterized by its high sensitivity compared to 
conventional PCR.

The current molecular study results indicated that 37 out 
of the 59 samples tested using nest-PCR were positive, 
representing 62.7% of the positive samples, while 37.3% 
were negative. The presence of some negative samples is 
attributed to several factors, including storage conditions, 
inaccurate microscopic identification of some samples, 
errors in the DNA extraction process, mistakes in one of 
the stages of the DNA amplification program, the presence 
of inhibitors that bind to the polymerase and thus hinder 
its reading by PCR, or sample damage due to temperature 
fluctuations that may impede the amplification process. 

These results are not significantly different from some 
previous studies that recorded high rates of molecular 
detection, such as the study by Sazmand et al. (2025), which 
recorded a rate of 94.78% in local chickens in Iran, and 
Vahedi et al. (2019) in his study of the Sarcocystis in local 
poultry in Iran, where the infection rate reached 96.5%. 

The difference in infection rates across age groups may be 
attributed to the weakened immune systems of older adults, 
making them more susceptible to infection. Significant 
differences in infection rates were recorded between 
different age groups at a significance level (P>0.005). 
The results presented in the current study are consistent 
with those of Vahedi et al. (2019) study on detecting the 
Sarcocystis muscariformis in local poultry in Mazandaran, 
Iran. The study targeted age groups and recorded infection 
rates of 80% in the under-6-months age group, 97.91% 
in the over-6-months age group, and 100% in the over-1-
year age group. The results of the current study indicated 
that there were no significant differences between the 
sex variable and the percentage of microscopic infection 
in poultry. This suggests that the reason may be that the 
parasite is not inclined towards a particular sex, and the 
spread of pathogens is equal to both sexes. This study 
differed from, Mac et al. (2018), where the percentage of 
infection with the Sarcocystis in female poultry was higher 
than in males (67.5% in females and 32.5% in males). 

The concentration of macroscopic infection in the pectoral 
muscles (27.5%) and esophagus (12.5%) is attributed to 
the physiological activity of these muscles. Sarcocystis 
preferentially in tissues with high blood supply and 
continuous motor activity, such as the respiratory and 

swallowing muscles. This explains the lower infection rate 
in the thigh muscles (2.5%) compared to the pectoral 
muscles (Dubey et al., 2016). The parasite is also an obligate 
parasite of the intermediate host (chicken) to form cysts, 
which may be macroscopic or microscopic depending on 
the species (Fayer et al., 2015). 

Histological examination revealed a dense accumulation of 
lymphocytes around the muscle fibers, which is attributed 
to the host’s inflammatory immune response to the 
presence of the parasitic cysts (Gareh et al., 2020). Muscle 
fiber contraction and vascular congestion result from 
the mechanical pressure exerted by cyst growth within 
the muscle fiber, in addition to the parasite’s metabolic 
byproducts that induce programmed cell death (Gareh 
et al., 2020). The presence of slow-reproducing stages 
(bradyzoites) within oval cysts near blood vessels causes 
fibrosis and damage to surround tissues due to infiltration 
of inflammatory cells (Fayer, 2004).

CONCLUSION 

Sarcocystis wenzeli is prevalent in local chickens in Babylon 
Governorate, and nested-PCR proved to be efficient and 
accurate compared to traditional methods.
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