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Abstract 

360 samples of local chickens were collected from different areas 

in Salah Al-Din and Hawija Governorate during the period from 

May 2022 to February 2023, and when dissecting the chickens, 

nematodes were isolated and examined using a light microscope. 

The following types were diagnosed: Ascaridia galli , Ascaridia 

columbae, Heterakis gallinarum,Trichostronglus tenius andSubulure 

brumpti .The results of the genetic diagnosis showed positive 

genes studied COX1,GCOX for nematode isolates in chickens 

infected in the genus Ascaridias spp. and the genus Heterakis spp. 

Worm andSubulure brumptiwhile negative in the genus 

,Trichostronglus tenius, while the ITS geneadopted in the diagnosis 

of intestinal worm types proved positive in both , Ascaridia 

columbae,Trichostronglus tenius and Subulure brumpti. 

Keywords: Nematodes , Ascaridia galli , Ascaridia columbae , 

Heterakis gallinarum , parasites 

 
© 2023 Rasha Shamil Hussein, This is an open access article under the CC BY license 

(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and 

reproduction in any medium, provided you give appropriate credit to the original author(s) and the 

source, provide a link to the Creative Commons license, and indicate if changes were made 

 

https://doi.org/10.48047/AFJBS.5.4.2023.66-74


Page 67 of 9 
Rasha Shamil Hussein / Afr.J.Bio.Sc.5(4) (2023) 66-74 

 

Introduction 

Chickens occupy an important economic position in Iraq, and they are raised for the 

purposes of producing human food (meat and eggs), and domestic birds are usually housed 

in limited areas with many types of domestic animals with them, and they are therefore 

exposed to a wide variety of digestive parasites (Attree et al.,2021), as they are exposed to 

a variety ofintestinal parasitesSuch as primary parasites (protozoa) and worms, which are 

still responsible for severe health and economic concerns in poultry farms and other 

animals worldwide (Carrisosa etal., 2021)) . 

Common internal parasitic infections occur in oral poultry and include nematodes, 

cestodes, protozoans and primary parasites that may cause significant damage and 

economic losses to poultry due to malnutrition, weight loss, low egg production and the 

death of young chicks (Rizwana et al., 2019). Nematodes and shine Rofa also in the name of 

roundworms is a large group of worms with different shapes, hosts and life cycles and may 

exist in tissues and intestines, and is characterized by its cylindrical body covered with a 

complete acellular layer called cuticle, and has a sophisticated digestive channel, and be 

separate races, and most of them have a direct life cycle, but some of them need a middle 

host (Muna and Enas, Nematode helminths are widespread in poultry such as Ascaridia 

galliand Heterakis, for example Heterakis gallinarum and species belonging to Capillaria 

spp. These species are the most prevalent nematodes and cause diseases in poultry, 

peacocks, turkeys and pigeons (Christopher et al, 2021).) .  

Thematerials and methods ofwork 

 Collection and inspection of chickens  

60 samples of local chickens were collected from different regions in Salah Al-Din 

Governorate during the period from May 2022 to February 2023. The information for each 

table was recorded according to a questionnaire prepared to show many effects that may 

be significant in increasing or decreasing infection or injury, including the months of the 

year in which the study was conducted, the age group of the chicken samples and the 

geographical location from which the samples were brought. 

Bringing the chicken to the studies laboratory, Department of Life Sciences, College of 

Education for Pure Sciences, slaughtered the chicken, and then it was dissected by opening 

the chest and abdomen areas after removing the feathers from them, then the internal 

viscera was isolated and placed in Petri dishes containing warm water in order to rest the 

worms, and the small intestine was isolated and placed in special dishes. 

3.9 Nematode isolation  

The small intestine was isolated from the rest of the members of the gut of chickens and the 

small intestine was opened longitudinally and its contents were emptied in a Petri dish and 

was examined with a light microscope for worms and parasites in its cavity and then the 

nematodes were isolated and the worms were washed and placed in warm water to relax 

their bodies, then they were kept in Petri dishes containing phosphate buffer saline It has a 
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pH of 7-7.3 and was placed in an incubator with a temperature of 36-39 °C to ensure its 

survival for the purpose of diagnosis and laboratory experiments. 

3.10 Diagnosis of worms 

The worms were washed three times with the physiological solution to remove all the 

materials and impurities attached to them, then placed on a clean glass slide and the 

lengths of the worms were measured using the ruler. Image (1), then a drop of lactophenol 

solution was added to tame the worms and then examined using the usual microscope 

under the force of X 4 and 10X.   

 
Image (1) Isolated nematodes 

PCRMolecular Diagnostic Study  

3.15.1 Genomic DNA Extration 

The principle of DNA extraction is that the nuclear material is present in the nucleus 

surrounded by proteins and then the cell wall, and to obtain pure DNA, DNA was extracted 

through the use of the extraction kit prepared by Geneaid as follows:  

 

Table of Contents of the DNA Extraction Kit 

Material Volume 

Gram + Buffer 30 ml 

GT Buffer 30 ml 

GB Buffer 40 ml 

W1 Buffer 45 ml 

W2 Buffer 25 ml 

Lysozyme 110 mg 

Proteinase K 11 mg 

GD Columns 100 

2m1 Collection tube 200 

Elution Buffer 30ml 

  

The lacarose gel was prepared at a concentration of 1% in order to relay DNA in order to 

detect its quality and safety, while the gel for the PCR reaction was prepared at a 
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concentration of 1.5-2%.To obtain a concentration of 1%, 1.5 g of acarose was dissolved 

in 150 ml of SB relay solution with a strength of 1 X and the microwave was used as a 

heat source for minutes with continuous stirring to homogenize the solution and ensure 

the dissolution of the acarose. 

Prefixes for a PCR reaction 

Specific primers are designed to detect the genetic influence on genes in polymerase chain 

reaction (PCR) based on information mentioned in (Hector et al.2022).) 

Table of GCOXgene prefixes 

Primer Sequence 5-3 الحجم 
GCOX F ATTATTACTGCTCATGCTATTTTGATG 

R CAAAACAAATGTTGAAAATCAAAGG 

045 

COX1 F TTTCATACAGAATAAATATCAGGA 

R AGTTCTAATCATAAGGATATTGGGA 

580 

ITS F TTTCCGTAGGTGAACCT 

R TCCTCCGCTTAGTGATA 

600 

 

 

Results and discussion 
Genetic diagnosis  

DNA extraction and measurement of concentration and purity  

The DNA of five types of nematodes isolated from the cecum and small intestine of local 

fertilized chickens was extracted, and their DNA concentrations ranged between ( 22-121) 

ng / Microliters with purity estimated (1.6-2.00) and the percentage is acceptable for the 

study.   

DNA genomic relay  

The genomic relay of the extracted DNA samples showed a positive result for all samples 

when the electroplating was carried out on the prepared lacrose medium at a 

concentration of 1% as shown in Figure (4-1), which confirms the validity of the samples 

extracted for the following molecular study, the isolates were coded with letters as follows:  

     First isolation (A) of the species Ascaridia galli  . 

    Second isolation (B) of the type Ascaridia columbae. 

  Third isolation (C) ofthe type gallinarium Heterakis . 

    Fourth isolation (D) of Trichostronglus tenuis  . 

    Fifth isolation (E) of Subulura brumpti. 
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Image (2) Genogenetic relay of DNA extracted from cecum and intestinal tissue 

Micro for chickens for five types of nematodes. 

Diagnosis ofthe COX1 gene for intestinal nematodes 

The results of amplification of the cox1 gene using PCR technique and the electro-migration 

of DNA extracted for five types of nematodes under study isolated from the cecum and 

small intestine area of local fertilized chickens shown in Figure 4-2 showed a positive 

result for all isolates with a molecular weight of 285 bp. That is, the rate of genetic 

influence is 100%. The results of the sequence  

Multiplex is an essential step for genetic analysis of species of organisms, which explains 

the changes that occurred during the evolutionary system of different sequences (Hector et 

al, 2022).). 

 
Image (3) Electroplating of COX1 gene amplification product for intestinal nematode  
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Isolated from cecum and small intestine samples of local velvet chickens on acarose gel at a 

concentration of 1.5%Using volumetric index 1000 bp. 

 

Diagnosis of the GCOXgene for intestinal nematodes  
The results of the polymerase chain reaction (PCR) shown in the image (2) for 

amplification of the gene primers gcox showed the appearance of a genetic packet weighing 

540 bp in all five isolates of nematodes isolated from the cecum and small intestine of the 

local ferocious chickens under study except isolation (D). Trichostronglus tenuis is a genetic 

susceptibility of 80%. 

  

 

 
Image (4) Electroplating of the GCOX gene amplification product for the isolation of 

intestinal nematodes Isolated from cecum and small intestine samples of local velvet 

chickens on acarose gel at a concentration of 1.5% Using volumetric index 1000 bp . 

Diagnosis of the ITS gene for intestinal nematodes  
The results of amplification of the IS gene using thermal polymerase PCR sequencing 

technique of DNA extracted for five types of nematodes isolated from the cecum and small 

intestine of domestic fertilized chickens under study revealed the appearance of a genetic 

packet weighing 600 bp in each of the isolates (B, C and D). While the isolation A and E, 

represented by the types Ascaridia galliand Trichostronglus tenius, did not 

showRespectively, from the results obtained above, the genetic influence can be estimated 

at 50%. 
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Image(5) Electrical relay of the product of amplification of the gene s for the isolation of 

isolated intestinal nematodesFrom one-eyed and small intestine samples of local chickens 

on acarose gel at a concentration of 1.5% Using a 1000 bp volumetric guide . 

Table (1) Positive and Negative Nematode Results for Cox1,Gcox,ITS Genes 

Sample 

Code 

The name of 

theworm 

Genes 

cox1 gcox S 

A Ascaridia galli + + - 

B Ascaridia columbae + + + 

C 
gallinarium 

Heterakis 
+ + + 

D 
Trichostronglus 

tenuis 
+ - - 

E Subulura brumpti + + + 
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