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ABSTRACT 

 

Background: One third of population causes toxoplasmosis among the word. All birds and animals without 

exception infected by Toxoplasma gondii during our research we conducted that beside human also back yard 

chicken causes T. gondii in Erbil city. It is nonsignificant relations between age group and Toxoplasmosis among 

back yard chicken especially age group > 3.5 years it was (7%). In another hand collections of samples during 

different months also find out nonsignificant correlation between monthly distribution with T. gondii infection 

among back yard chicken especially in December the rate of infection it was (8%). Farther study it is necessary 

for doing in future to find out pathogenic strain for Toxoplasma gondii among back yard chicken by DNA 

sequencing or RFLP-PCR and the best choose to that goal using NGS Techniques. 

 

Methodology: For this aim we were used, updating techniques for measuring Anti-Toxoplasma IgG & IgM by 

using Cobas 6000.  

 

Results: In this study the outcome of infection for toxoplasmosis among back yard chicken (Total positivity was 

18%). While highest infection it was (7%) among age group (> 3.5 Years of back yard chicken). The total 

positivity of T. gondii according to Monthly distributions, was (18%). While highest infection was (8%) in 

December. 

 

Conclusion: We concluded that our researchers should be study T. gondii in birds beside human in our region 

because in this research we find out positive cases of T. gondii among back yard chicken. 

 

Recommendation: We recommended to our population do not eat fresh back yard chicken only after 2 

 Ours of freezing. And this kind of study it need budget from government to supporting that kind of research also 

using Molecular technique to find out mutation gene and pathogens strains. 

 

Key Words: Toxoplasma gondii, Seroprevalence, IgG/IgM Antibodies, Backyard chicken, Erbil City. 
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List of Abbreviations:  

1- IgG - Immunoglobulin G.  

2- IgM - Immunoglobulin M. 

3- T. gondii - Toxoplasma gondii. 

4- PCR - Polymerase Chain Reaction.  

5- RFLP - Restriction Fragment Length Polymorphism. 

6- ISE - ion selective electrode. 
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8- NGS – Next Generating Sequencing. 
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CHAPTER ONE 

INTRODUCTION AND LITERATURE REVIEW 

Introduction  

       Toxoplasmosis, which is induced by the parasite Toxoplasma gondii, is prevalent in humans and animals 

worldwide. T. gondii is classified as a protozoan parasite that requires living inside the cells of warm-blooded 

vertebrates. The prevalence of this infection is extensive among human and animal communities across the globe. 

(1) Both humans and animals, serving as intermediate hosts, acquire the infection by ingesting food or water that 

is contaminated with durable oocysts excreted by cats, which are the definitive hosts. Furthermore, humans can 

also become infected with Toxoplasma gondii by consuming undercooked or raw meat that contains tissue cysts. 

(2) Cats acquire T. gondii through the consumption of infected tissues from intermediate hosts, such as birds and 

rodents. Backyard chickens, also known as domestic free-range chickens, are effective indicators of 

environmental contamination with T. gondii oocysts because of their ground foraging habits. These chickens, 

especially those kept in backyard settings, play a significant role as intermediate hosts in the life cycle of 

Toxoplasma gondii. Therefore, studying the impact of T. gondii on backyard chickens is essential for 

considerations related to animal welfare and public health. (2) Cats possess the capability to release a vast number 

of oocysts in their feces, which can persist for several months, even when subjected to outdoor elements. These 

oocysts undergo sporulation and transform into a contagious state within a span of 1 to 5 days, a process that is 

influenced by prevailing climatic conditions. (3) Birds and mammals, such as humans, have the potential to 

acquire the infection by consuming sporulated oocysts that are present in water or unwashed food that has been 

contaminated with cat feces. An alternative mode of infection is through the consumption of tissue cysts that are 

found in raw or undercooked meat. (3) Additionally, in mammals, there is a possibility of vertical transplacental 

transmission of the infection. (4). Chickens, particularly those granted the freedom to wander, have been 

suggested as noteworthy intermediary carriers in the study of toxoplasmosis. (5) Owing to their inclination for an 

outdoor existence, inclination to forage on the ground, and vulnerability to infection, chickens hold the potential 

to serve as indicators of environmental pollution caused by T. gondii. Additionally, they can act as sentinels in 

areas where there is a high occurrence of T. gondii infection among humans. (6) Free-range chickens have been 

commonly employed in research to examine the occurrence and genetic diversity of T. gondii on a global scale. 

(7) 

Aim of the study 

Given the substantial global consumption of poultry meat and the potential risk of human infection through this 

pathway, it is crucial to understand the factors contributing to the spread and risk of T. gondii infection in poultry. 

To address this concern and ensure the production of safe poultry products in Erbil city, a seroprevalence survey 

was conducted among backyard chickens. The aim was to determine the prevalence of T. gondii infections and 

identify potential risk factors for chicken infection. The Cobas 6000 system, utilizing the same kit used for human 

sera, was employed to detect Anti-Toxoplasma gondii IgG and IgM antibodies. Additionally, the study aimed to 

investigate the pathogenicity of consuming chicken meat within the Kurdish community. Moreover, if admitted 

to a master's degree program following graduation, there is a plan to conduct further research involving 

genotyping T. gondii in tissues from backyard chickens. This would involve utilizing PCR sequencing, 

microsatellite analysis, and PCR-RFLP genotyping techniques to identify pathogenic genes. 
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Literature Review 

1.1 Epidemiology of Toxoplasmosis and Free-range Chicken  

The release of oocysts into the environment by cats has been linked to multiple instances of Toxoplasmosis 

outbreaks in humans. However, it is believed that direct interaction with cats has minimal impact on the spread 

of the disease on an epidemic scale. (8) Detecting T. gondii oocysts in the environment poses challenges due to 

cats typically burying their feces in soft, damp soil. Nonetheless, free-range chickens have emerged as effective 

indicators of soil contamination with T. gondii oocysts. This is because they forage on the ground, and the tissues 

of infected chickens are viewed as significant sources of infection for cats. (9) Cat fed with infected chicken tissue 

has been demonstrated to shed large number of oocysts. (10) Ingestion of infected chicken meat can also be a 

source of infection for T. gondii infection in humans and other animals. (11) Chicken has been proposed as a 

more effective intermediate host for T. gondii and may play a more significant role in the parasite's epidemiology 

compared to rodents. This is because chickens exhibit clinical resistance to T. gondii and have longer lifespans 

than rodents. (12) Despite their importance in the transmission dynamics of the parasite, research on the 

seroprevalence of Toxoplasma gondii in chickens, particularly in Erbil, has been limited. However, international 

research has yielded positive results regarding the seroprevalence of Toxoplasma gondii in backyard chickens 

across various countries. Some example of Seroprevalence of T. gondii in chickens shown in the figures below. 

 

Figure 1: Epidemiologic significance of Toxoplasma gondii infections in chickens. 
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Figure 2: Seroprevalence of T. gondii in Back Yard chicken in different geographic region. 

1.2 Chickens as Source of T. gondii Infection for Humans  

Consuming chicken meat contaminated with T. gondii can serve as a potential source of infection for both humans 

and other animals. (13) There are lots of report indicating that both chickens raised in backyard and commercial 

free-range systems harbors viable T. gondii (14) In many developing countries, a significant number of chickens 

raised in these settings are slaughtered at home without supervision. This practice can potentially lead to the 

transmission of T. gondii infection to humans if proper precautions are not taken, such as thorough handwashing 

after handling and cooking the meat. Additionally, the disposal of chicken viscera is often inadequate, leaving 

them accessible to scavengers and thus facilitating the transmission of T. gondii to reservoirs like rodents or even 

cats, the final host of the parasite. While the likelihood of humans becoming infected by consuming eggs from 

infected chickens has not been fully established, studies have shown that T. gondii can survive in egg yolk and 

albumin when boiled for three minutes, and even when the egg yolk is fried. However, there is ample evidence 

to suggest that raw eggs are unlikely to be a source of infection for humans. (13) To minimize the risk of T. gondii 

infection, it is crucial for individuals to avoid consuming raw eggs. (13) 

  

Seroprevalence 
of T. gondii in Back 

Yard chicken in 
different 

geographic 
regionn: 

Australia 
90%

Brazil 36%

China 9%

Caribbean 
islands 

36%

Egypt
16.4%

Iran 51.8%

Iraq 67%

Argentina
53.0%

Figure 3: Chickens play a significant 

role as intermediate hosts for 

Toxoplasma gondii and can 

potentially transmit the infection to 

humans. This is because chickens 

often coexist with cats, occasionally 

come into contact with them, and 

typically feed on the ground. The 

tissues of infected chickens. are 

believed to be a crucial source of 

infection for both cats and humans. 
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1.3 Backyard chicken 

Chickens serve as significant intermediate hosts for Toxoplasma gondii and can potentially transmit the infection 

to both humans and carnivores. (15). The infection of chickens with T. gondii is regarded as significant from an 

epidemiological perspective. Ground-foraging birds, including chickens, play a crucial role as indicators of 

environmental contamination with oocysts due to their feeding habits. Additionally, the tissues of infected 

chickens are believed to be a key source of infection for both felids and humans. (16). In Kurdistan, chickens are 

raised for multiple purposes, including income generation, fulfilling socio-cultural roles, and serving as a source 

of animal protein. They often have close contact with humans, especially in rural areas and among impoverished 

urban communities. The unsanitary conditions in which they are raised may directly or indirectly influence the 

presence of T. gondii in chickens, particularly in backyard settings where chickens scratch the ground in search 

of food, often from waste material. (17). Dead chickens from trading sites and households are frequently disposed 

of without proper biosafety measures, becoming potential sources of infection for cats and other felids. Moreover, 

backyard chickens often share the same environment, including water sources, with people. Combined with poor 

hygiene practices, this increases the potential risk of T. gondii infection.

Figure 4: Three different adult chicken breeds. (a) Commercial layer hen (HL); (b) Hybrid red jungle fowl 

with native chicken breed (Kai-Tor) and (c) White tail yellow chicken (WTYC). 

1.4 Toxoplasma gondii infection: Kurdistan situation  

Numerous research on the seroprevalence of toxoplasmosis in cattle in Kurdistan have primarily focused on 

ruminants, with limited reports available on canids. These studies show that scavenging on trash dumps, which 

are a common place for stray cats to congregate, is a primary source of livestock infection, which could 

subsequently pose a risk of infection to humans. However, despite increased investigation into the role of livestock 

and other domestic animals in the epidemiology of Toxoplasma gondii infection, the significance of free-range 

chickens has been overlooked. Free-range chicken is highly prized in Kurdistan due to its superior taste compared 

to commercial chicken, as well as its perceived health benefits from being reared without drugs and artificial feed 

additives. Despite the abundance of free-range chickens in Kurdistan, little attention has been paid to their 

management system, and most are slaughtered in backyards without inspection. In contrast to developed 

countries, keeping cats as household pets is not widespread in Kurdistan due to varying socio-cultural values 

across different regions. However, recent studies have revealed a high seroprevalence of Toxoplasma gondii 

antibodies among the Kurdistan population that does not keep pets. Although these studies were unable to pinpoint 

the exact sources of infection, the role of free-range chicken cannot be underestimated as a potential transmission 

source of T. gondii infection to humans. This is especially significant since most households in Kurdistan have 

free-range chickens. There is currently limited information available on the role of free-range chicken in assessing 

the level of environmental contamination by T. Gondii and its role in transmitting the infection to humans, cats, 

and other livestock in Kurdistan. (17) 
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CHAPTER TWO 

METHODOLOGY 

2.1 Material and Devices  

2.1.1 The Materials that have been used in our research are listed below: 

1. Cotton 

2. Alcohol 70% 

3. Syringe 3cc or 2.5ml 

4. Needles 25 gauge for small chickens 

5. Needles 23 gauge for larger chickens 

6. Gel tube (Yellow tube) 

7. Bandage  

8. Micropipette 

9. Tips 

10. Cup 

11. Anti Toxoplasma IgG Kit 

12. Anti Toxoplasma IgM Kit  

13. Labels or marking pen to label each syringe and tubes. 

2.1.2 The Devices and Machines used and their Manufacturers: 

1) Centrifuge  

2) Refrigerator (-20) 

3) Micropipette 

4) Cobas 6000 (Roche) 

5) Autoclave 

 

2.2 Method of Sample Collection 

2.2.1 Selection Criteria:  

Chickens from various regions of Erbil city were selected randomly for checking positive sample for 

Toxoplasmosis. 

2.2.2 Blood Collection: 

Blood samples was collected during aseptic area, blood was drawn from usable site which include (Brachial wing 

vein, Medial metatarsal vein, and Jugular vein location), focusing to using merciful technique with the Chicken. 
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Figure 5: Sites of blood collection from Back Yard Chickens. 

 

2.2.3 Storage:  

Serum was separated by centrifugation of blood by 3000rpm during 10 minutes, then stored at -20°C refrigerator. 

2.2.4 Procedure of Sample Collection  

1) Instruct an assistant to hold the chicken horizontally on its back, supporting the legs with one hand and 

placing the other hand under the back for support. 

2) Extend one wing of the chicken towards you. 

3) Identify the wing vein, which is clearly visible between the biceps and triceps muscles, forming a V shape. 

Take note of the pronator muscle tendon running across the V. 

4) Remove any small feathers that may obscure the vein. 

5) Clean the area around the bleeding site by swabbing with 70 percent alcohol. 

6) Insert the needle under the tendon and direct it into the wing vein following the direction of blood flow. 

Take care not to insert the needle too deeply and avoid the ulnar nerve. 

7) Once the needle tip is in the vein, gently pull the syringe plunger to draw blood. If blood flow is not 

observed, release the plunger and make slight adjustments to reposition the needle. 

8) Use gentle suction to withdraw the blood as chicken veins collapse easily. 

Jugular vein 

Brachial wing vein 

Medial metatarsal vein 
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9) If a hematoma develops, attempt bleeding from the other wing. 

10) After removing the needle, apply pressure to the vein for a few seconds to prevent further bleeding. 

11) Ideally, discard the needle into a needle disposal container and cap the syringe to prevent serum leakage. 

However, if disposal containers are unavailable, cap the needle end of the syringe carefully to avoid needle 

stick injuries. 

12) Pull the syringe plunger back approximately 1 cm and place the syringe at an angle with the needle end 

up in a rack to facilitate clotting. (17) 

Figure 6: Procedure of Sample Collection from Back Yard Chickens. 
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2.3 Diagnostic Techniques  

Serological test by using Back yard chickens’ serum sample in Sample cup: 2.5 mL to detect Anti Toxoplasma 

gondii IgG & Anti Toxoplasma gondii IgM test by Cobas 6000. 

Serological Test, Includes: 

3 Anti Toxoplasma gondii IgG. 

4 Anti Toxoplasma gondii IgM. 

 

Figure 7: Cobas 6000 and Anti Toxoplasma gondii IgM and Anti Toxoplasma gondii IgG Kits. 

2.3.1 Cobas 6000 Toxoplasma gondii IgG antibody immunoassay 

A 10-microliter sample containing a biotinylated recombinant T. gondii-specific antigen and a T. gondii-specific 

recombinant antigen labeled with a ruthenium complex form a sandwich complex. Once streptavidin-coated 

microparticles are added, the complex binds to the solid phase through the interaction of biotin and streptavidin. 

The reaction mixture is then transferred into a measuring cell, where the microparticles are magnetically captured 

onto the electrode surface. Any unbound substances are removed using ProCell. Application of voltage to the 

electrode induces chemiluminescent emission, which is measured by a photomultiplier. Results are quantified as 

international units per milliliter in the IgG assay. Interpretation of IgG results follows the manufacturer’s criteria: 

IgG antibodies are considered positive if ≥3.0 IU/mL, equivocal if ≥1.0 to <3.0 IU/mL, and negative if <1.0 

IU/ml. (18) 
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2.3.2 Cobas 6000 Toxoplasma gondii IgM antibody immunoassay 

To evaluate the serological status of T. gondii infection, the detection of Toxoplasma IgG antibodies is utilized, 

serving as an indicator of either latent or acute infection. In cases of acute acquired infection during pregnancy, 

diagnosis relies on either seroconversion or a notable increase in antibody titers (IgG and/or IgM) across 

consecutive samples. The µ Capture test operates with an assay duration of 18 minutes and follows these steps: 

First Incubation: A 10 µL sample is automatically diluted 1:20 with Diluent Universal. T. gondii-specific 

recombinant antigen labeled with a ruthenium complex is introduced. Any anti-Toxoplasma IgM antibodies 

present in the sample react with the ruthenium-labeled T. gondii-specific recombinant antigen. 

Second Incubation: Biotinylated monoclonal IgM-specific antibodies and streptavidin-coated microparticles are 

added. The resulting complex binds to the solid phase through the interaction of biotin and streptavidin. 

The reaction mixture is transferred into the measuring cell, where the microparticles are magnetically captured 

onto the electrode surface. Unbound substances are then removed using ProCell/ProCell M. 

Application of voltage to the electrode induces chemiluminescent emission, which is detected by a 

photomultiplier. Results are automatically determined by the software, comparing the electrochemiluminescence 

signal of the sample reaction product with the previously calibrated cutoff value. (19) 

2.3.3 The Principle of Cobas 6000 

The Cobas 6000 analyzer series represents a robust solution for comprehensive diagnostic laboratory automation. 

Designed to handle high throughput workloads efficiently, it combines ion selective electrode (ISE) and 

photometric analysis in the (c 501 module), along with an immunoassay analysis module in the (E 601 module). 

The Cobas E 601 module utilizes Electrochemiluminescence (ECL) technology for precise measurement. (20) 

2.4 Data Analysis 

All results have been collected and recorded, and the data has been analyzed using GraphPad. A total of 100 

samples were collected and analyzed based on age group and monthly collection. 
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CHAPTER THREE 

3.1 RESULTS  

Table 1: Seropositivity of Toxoplasma gondii among backyard chickens by using Cobas 6000  

according to Age Group 

Age Group Total No. of Case Negative (%) Positive (%) 

<1.5 Y  18 17 1 

(1.5 - 2.5) Y 24 19 5 

(2.5 - 3.5) Y 32 27 5 

>3.5 Y 26 19 7 
 

Figure 8: Seropositivity of Toxoplasma gondii among backyard chickens by using Cobas 6000 according 

to Age Group 

 

Chart 1: Seropositivity of Toxoplasma gondii among backyard chickens by using Cobas 6000 according 

to Age Group 
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Table 2: Seropositivity of Toxoplasma gondii among backyard chickens by using Cobas 6000 according 

to Monthly Distribution 

Collected sample according to Monthly distribution Total No. of Case Negative (% ) Positive (%) 

October (2023) 2 2 0 

November (2023) 14 13 1 

December (2023) 31 23 8 

January (2024) 30 27 3 

February (2024) 14 10 4 

March (2024) 9 6 3 
  

Figure 9: Seropositivity of Toxoplasma gondii among backyard chickens by using Cobas 6000 according 

to Monthly Distribution 

 

Chart 2: Seropositivity of Toxoplasma gondii among backyard chickens by using Cobas 6000 according 

to Monthly Distribution 
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Table 3: Seropositivity of Anti Toxoplasma gondii IgG & Anti Toxoplasma gondii IgM among backyard 

chickens by using Cobas 6000 according to the Age Group 

Age group 

Total No. 

of Case 

Anti Toxoplasma 

gondii IgM 

Negative (%) 

Anti Toxoplasma 

gondii IgM 

Positive (%) 

Anti Toxoplasma 

gondii IgG 

Negative (%) 

Anti Toxoplasma 

gondii IgG 

Positive (%) 

<1.5 Y  18 18 0 17 1 

(1.5 - 2.5) Y 24 23 1 19 5 

(2.5 - 3.5) Y 32 32 0 27 5 

>3.5 Y  26 25 1 19 7 
 

Figure 10: Seropositivity of Anti Toxoplasma gondii IgM among backyard chickens by using Cobas 6000 

according to the Age Group 

Figure 11: Seropositivity of Anti Toxoplasma gondii IgG among backyard chickens by using Cobas 6000 

according to the Age Group 
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Table 4: Seropositivity of Anti Toxoplasma gondii IgG & Anti Toxoplasma gondii IgM among backyard 

chickens by using Cobas 6000 according to the Monthly Distribution 

Monthly 

distribution 

Total No. 

of Case 

Anti 

Toxoplasma 

IgM Negative 

(%) 

Anti 

Toxoplasma 

IgM Positive 

(%) 

Anti Toxoplasma 

IgG Negative 

(%) 

Anti Toxoplasma 

IgG Positive 

 (%) 

October (2023) 2 2 0 2 0 

November (2023) 14 14 0 13 1 

December (2023) 31 30 1 25 7 

January (2024) 30 30 0 27 3 

Febreuary (2024) 14 13 1 10 3 

March (2024) 9 9 0 6 3 

 

Figure 12: Seropositivity of Anti Toxoplasma gondii IgM among backyard chickens by using Cobas 6000 

according to the Monthly Distribution 

Figure 13: Seropositivity of Anti Toxoplasma gondii IgG among backyard chickens by using Cobas 6000 

according to the Monthly Distribution 
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Table 5: Seropositivity of Anti Toxoplasma gondii IgG & Anti Toxoplasma gondii IgM among backyard 

chickens by using Cobas 6000 according to the Back Yard Chicken live with Cat 

Back Yard Chicken 

Total No. 

of Case 

Anti 

Toxoplasma 

IgM Negative 

(%) 

Anti 

Toxoplasma 

IgM Positive 

(%) 

Anti 

Toxoplasma 

IgG Negative 

(%) 

Anti Toxoplasma 

IgG Positive (%) 

Live With Cat 66 64 2 46 20 

Do not live with Cat 34 34 0 32 2 

 

Chart 3: Seropositivity of Anti Toxoplasma gondii IgG & Anti Toxoplasma gondii IgM among backyard 

chickens by using Cobas 6000 according to the Back Yard Chicken live with Cat 
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CHAPTER FOUR 

DISCUSSION 

4.1 Discussion 

Toxoplasmosis is recognized as a significant zoonotic illness, and there is growing interest in identifying the 

primary sources of human toxoplasmosis (21). Studies have shown that humans can acquire T. gondii infection 

by ingesting contaminated food and water containing infectious oocysts, or by consuming undercooked meat 

containing tissue cysts, tachyzoites, and/or bradyzoites. (22) With the rising popularity of consuming backyard 

chicken in Erbil province and the heightened concern over human toxoplasmosis, particularly in pregnant women, 

the current study was undertaken to assess the prevalence of T. gondii among backyard chickens from various 

areas in Erbil city.  

In this study, the Cobas 6000 anti T. gondii IgG and IgM antibodies were utilized for the first time to detect T. 

gondii infection rates in backyard chickens in Erbil city. The findings revealed an overall infection rate of 18%. 

While there is limited literature available on T. gondii infection in backyard chickens in Iraq using Cobas 6000 

and PCR for comparison, a previous study reported a higher infection rate of 60% in domestic chickens in 

Sulaimani city. Discrepancies between the two studies could arise from differences in the techniques employed 

or the number of samples tested; this study analyzed 100 samples using Cobas 6000 IgG and IgM, whereas the 

previous study tested 65 sera using latex agglutination test (LAT). (23)  The escalating infection rates of T. gondii 

in free-range local chickens are attributed to the birds' feeding habits, particularly their tendency to forage directly 

from the ground. (24) This exposes them to food contamination, especially T. gondii oocysts, making them 

significant indicators of environmental contamination and potential sources of human infection. Additionally, it 

has been noted that cats can exacerbate chickens' toxoplasmosis by defecating on grass, which serves as a feeding 

ground for chickens. (25) This study observed variations in infection rates from month to month, with the highest 

rate recorded in December and the lowest rate in November. This study noted fluctuations in infection rates from 

month to month, with the highest rate observed in December and the lowest in November. These differences are 

presumed to be influenced by various factors, including variations in the densities of stray and domestic cats in 

the area during different months, the number of backyard chickens, and their feeding patterns. (26) 

Previous research has indicated higher infection rates of T. gondii in backyard chickens in areas with greater cat 

densities and overcrowded chicken populations per farm. Moreover, evidence suggests that infection rates of T. 

gondii in backyard chickens vary widely across different regions of the world, ranging from 2% to 100%. (27) 

The significant variations observed in infection rates can be attributed to several factors, including differences in 

climate changes, which greatly impact the lifespan of oocysts, variations in diagnostic techniques used, the types 

of samples analyzed, and seasonality.  

Previous studies have highlighted the influence of these factors on infection rates of T. gondii in various 

populations. Additionally, this study examined the infection rates of T. gondii among different age groups of 

backyard chickens. The data revealed that older chickens exhibited higher infection rates compared to younger 

ones. This variation is likely directly linked to increased exposure times with age, as older animals have had more 

opportunities for exposure to the parasite. Previous research has also demonstrated an increase in T. gondii 

infection with age. (28) 



~ 16 ~ 
 

CHAPTER FIVE 

CONCLUSION AND FUTURE WORKS 

 

5.1 Conclusion 

In this study, it is highlighted that consuming infected chicken meat poses a risk of T. gondii infection for both 

humans and other animals. Numerous reports indicate that chickens raised in both backyard and commercial free-

range systems can harbor viable T. gondii. Particularly in developing countries, where many chickens are 

slaughtered at home without supervision, there is a potential for T. gondii transmission to humans if proper 

hygiene practices are not followed during meat handling and cooking. Serological tests conducted using serum 

samples from backyard chickens reveal the presence of Anti-Toxoplasma gondii IgG and Anti-Toxoplasma gondii 

IgM antibodies using the Cobas 6000 system, confirming T. gondii infection in the chickens. 

 

 

  

 

5.2 Future Work 

Moreover, upon acceptance into a master's degree program following graduation, we aim to pursue further 

research involving the genotyping of Toxoplasma gondii in tissues obtained from backyard chickens. Our 

objective is to identify pathogenic genes using a combination of PCR Sequencing, Microsatellite analysis, and 

PCR-RFLP genotyping techniques. 
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