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ABSTRACT   

This study aimed to assess the occurrence of Mycoplasma gallisepticum (MG) infections in fertile eggs using 

culture and molecular detection. 62 egg yolk samples were collected randomly from August 2022 to April 2023 

and cultured on PPLO media for mycoplasma. By using the cultural approach, the rate of incidence of 

Mycoplasma was 51% (32/62)13\62 (20%) positive samples found in local fertile eggs while19\62 (30%) found 

in imported fertile eggs,19\62 (30%), we confirmed this result by (PCR) usingspecific primers 

targeting16SrRNA.The PCR 330bp product was sent to the MACROGEM(Korea)for sequencing, then 

submitted tothe Gene bank database with accession number: OR784572.1. Sequencing alignment showed that 

local (MG) isolates were highly identical with standard references at the gene bank, based on the nucleotide 

phylogenetic tree of the 16SrRNA gene we found that the Iraqi isolate was 100%similar to the USA, South 

Africa, United Kingdom Iraq: Baghdad Russia Australia isolates. Also, it was 99% identical to Japan, Iraq: 

Basrah, Urbana, Egypt, and India. This study confirms the vertical transmission of (MG) from hens to their 

fertile eggs Iraqi strains have high identical similarity, to the global strains.  
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INTRODUCTION  

Mycoplasma gallisepticum is categorized as a bacterium belonging to the Mycoplasmataceae family and the 

Mollicutes class. The creatures under consideration are pleomorphic bacteria, characterized by the absence of 

cell walls and a high degree of surface protein diversity.(Feberwee, de Wit et al. 2022). Global recognition of M. 

gallisepticum as a highly pathogenic microbe has led to official listing and recommendation that it be reported to 

the World Organization for Animal Health (OIE) (Mycoplasmosis 2018). European Union Regulation (EU) 

2016/429(Animal Health Law) and Regulation 2019/235 have set forth standards for monitoring poultry and 

hatching eggs as well as their trade within the EU and importation from non-EU countries. These laws aim to 

limit the transmission of MG infections.(Kursa, Tomczyk et al. 2024). A class of bacteria known as pathogenic 

mycoplasmas is accountable for significant financial losses in the world's chicken market. M. gallisepticum is a 

disease that significantly lowers the quality of carcasses and has significant economic implications. The 

mechanism by which M. gallisepticum spreads throughout flocks is linked to the high prevalence of the disease 

in chickens. Within a group of birds, mycoplasmas can spread both vertically and horizontally. Farm laborers, 

wild birds, and bird flocks can all spread these diseases (Dawood, Algharib et al. 2022). Birds can continue to 

function asvirus carriers, transferring it horizontally and vertically. Sadly, birds who have been infected with the 

virus will always carry the illness within them.(De Jong 2013). Infections with M. gallisepticum are among the 

costliest disease problems in chicken production because carrier eradication is required. Other factors that 

contribute to this include decreased feed intake, decreased egg production efficiency, and increased 

pharmaceutical costs. Serological procedures and culture methods are the two types of diagnostic approaches 

that can be applied in the process of diagnosing infections caused by M. gallisepticum. Numerous European 

countries have adopted preventive and control strategies focused on rigorous biosecurity, diagnostic monitoring, 

and the eradication of affected flocks.(Feberwee, de Vries et al. 2008, de Jong, Youala et al. 2021). Many 
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techniques that have been documented and applied have been used to identify M. gallisepticum in serum, egg 

yolk, and respiratory secretions.(Kachabi 2023). Even though M. gallisepticum is frequently found in chicken 

flocks, breeding flocks, and the eggs they lay, it can be periodically managed. Research done in Iraq by(Ali 

2019, Ali and Yosif 2020)Showed that in broiler and layer-infected chickens with respiratory symptoms, the 

presence of MG (10%), MS (55%), and (35%) was positive for a mix of MG and MS. These findings were 

determined using a conventional PCR assay. To ensure the absence of M. gallisepticum in flocks, it is important 

to use replacement stock from a source that is free of this bacterium. As of right now, no research or data 

addressing the identification of Mycoplasma in chicken eggs is accessible in Iraq. Therefore, the primary goal of 

this investigation was to ascertain, via the use of culture and molecular features, the prevalence of M. 

gallisepticum in the yolk of fertile eggs in hatcheries.  

  

MATERIALS AND METHODS  

Samples Collection  

400 fertile eggs were purchased and collected from different hatcheries in Baghdad from August 2022 to April 

2023 after pooling 6-7 samples of yolk eggs to become 62 samples then we examined them for this 

investigation.  

  

Samples Transport and Storage  

On the day of collection, we carefully transported the eggs to the laboratory, ensuring their authenticity, integrity, 

and biosecurity. Subsequently, we stored the eggs in the refrigerator at a temperature ranging from 4 °C to 6 °C 

until they were processed.  

  

Samples Processing  

The eggs were sanitized by washing them with water and soap and then 70% alcohol to disinfect the outer layer, 

according to the modified process described by Damaziak et al.(Damaziak, Kieliszek et al. 2020). The eggs were 

cracked into individual jars, then divided and put into other containers. Within three days, the samples were 

assessed.  

  

Culturing of yolk  

According to Damaziaket al.(Damaziak, Kieliszek et al. 2020), the pooling approach involved combining 6-7 

samples (yolk with vitelline membranes) into a single tube and mixing 200 of each sample.  

  

Cultural of samples  

0.2 ml of the sample was combined with 1-2 ml of mycoplasma broth (PPLO broth, Fisher, USA) that included 

growth supplements, and the mixture was thoroughly mixed. After that, the mixture was incubated for three days 

at 37 °C in an aerobic environment. A standard bacteriological loopful of the combination was streaked over 

(PPLO agar, Fisher, USA) and inverted after incubation. This streaking was carried out at 37 °C with elevated 

moisture and CO2 levels, either in a candle jar or an anaerobic jar. These circumstances persisted for six days. 

As recommended by (Sasipreeyajan, Halvorson et al. 1987, Abed 1988, Ali 2019, Basit, Mamun et al. 2021). 

Each plate was inspected for Mycoplasma proliferation every 3 days utilizing a microscope for dissection.  

  

Subculture  

By using a sterile loop to cut off an agar block with strong growth of Mycoplasma colonies, agar-to-broth 

transfer was carried out. The block was then re-incubated at 37 °C for 72hours. A loopful of the inoculum from 

the incubated broth culture was streaked out on PPLO agar before being kept in the broth at -20 °C to guarantee 

mycoplasma development in the broth. (Kareem 1991).  

Isolation and purification of mycoplasma colonies.   

Two techniques were applied to enhance the number of colonies on PPLO agar if the growth was sparse, each 

plate contains only 1 to 10 colonies. Each plate was filled with 1.5 ml of aseptic PPLO broth using the first 

procedure, and they were then incubated for an extra 48 to 72 hours at 37 °C. The second technique was 

inserting a tiny agar block with a single Mycoplasma colony into a screw-capped tube that contained sterile 

PPLO broth. A sterile loop was used to cut the agar block. Next, the tube was incubated for three to five days at 

37°C. Ultimately, PPLO agar was subcultured onto a loop filled with the expanding PPLO broth.(Tiong, Liow et 

al. 1979, Quinn 2002, Ali 2019)  
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Detection of Mycoplasma gallisepticum by PCR  

Genomic DNA was extracted from the positive colony using a DNA extraction kit according to the 

manufacturing protocol by ABIO pure Company.  

  

Primers and PCR amplification   

The PCR assay was conducted utilizing a specific primer a 330 base pair segment of a highly conserved section 

of the 16S rRNAgene in in (MG) designed by Kempf et al. (32) both primers were purchased from Macrogen 

Company. (Table 1)  

Table 1: Primers used in the present study.  

Gene    Sequence (5ʹ-3ʹ)  Product Size(bp)  

16S rRNA  MG R 

MG F  

TAACTATCGCATGAGAATAAC 

GTTACTTATTCAAATGGTACAG  

330  

  

Each PCR assay used a 25µl reaction volume containing 11.5µl of the 2 X PWO master mix (DNA Polymerase, 

reaction buffer with 4 mM MgCl2 and 0.4 mM each of PCR-grade dNTPs; Roche, Mannheim, Germany), 11.5µl 

of PCR grade water, 1µl of forward and reverse primers for 16Sr RNA (10µM each), and 1µl (30ng/µl) of 

genomic DNA template. The PCR amplification was conducted utilizing thermocycling conditions consisting of 

an initial denaturation step at 95°C for 5 minutes, followed by 30 cycles of denaturation at 95°C for 30 seconds, 

annealing at 61°C for 30 seconds, extension at 72°C for 30 seconds, and a final extension at 72°C for 7 minutes. 

The polymerase chain reaction (PCR) products were placed onto a 1.5% agarose gel saturated with ethidium 

bromide and subjected to electrophoresis for 1 hour at 100 V and 80 A. Visualization of the PCR products was 

achieved using a UV transilluminator.  

  

DNA sequencing and phylogenetic analysis  

The 330 bp PCR products were isolated from a gel of agarose utilizing a gel extraction kit of DNA   from 

Qiagen, UK. A volume of 10µl of the purified PCR product was directed to the Bioneer Company in Korea for 

DNA sequencing utilizing both forward and reverse 16S rRNA primers on an AB DNA sequencing machine. 

The alignment of these sequences was performed and compared with other closely corresponding sequences 

using the NCBI BLAST (Basic Local Alignment Search Tool) from GenBank, and the ClustalW2 web software. 

The phylogenetic tree was constructed utilizing the Neighbor-Joining Method in the MEGA program as 

described.(Tamura, Dudley et al. 2007).  

  

Statistical analysis   

Statistical analysis of data was performed using SAS (Statistical Analysis System - version 9.1). The chi-square 

test was used to assess the significant difference between proportions.(Institute 2004).   

  

RESULTS AND DISCUSSION  

Throughout the current research (32) positive samples of yolk fertile eggs out of (62),13\62(20%) positive 

samples were found in local fertile eggs while from imported fertile eggs 19\62(30%) positive then The overall 

isolation rate of Mycoplasma spp. was (51.6%) by culture, the positive samples revealed the growth of 

mycoplasma colonies on PPLO agar such as typical fried egg colonies with or without regular edge and colonies 

with less center under stereomicroscope figure (1).The most dependable and gold-standard method for 

diagnosing M.gallisepticumis cultural isolation and identification, though it is time-consuming and difficult.It 

provides concrete proof of the existence of bacteria and is highly helpful for molecular strain typing(Al-Baqir, 

Hassanin et al. 2023). PPLO broth and agar medium with additives were determined to be acceptable for the 

growth of Mycoplasma, and they were used in the current study for the isolation of MG. This outcome is 

consistent with the research conducted by(Al-Delaify 1986, Abed 1988, Kareem 1991, Ali 2019).Various 

selective media, including Frey's medium, modified Hayflick medium, and Pleuropneumonia-like organism 

(PPLO) medium, have been used for isolation and assessed by various researchers(Heleili, Mamache et al. , 

Najeeb 2007, Ongor, Kalin et al. 2009, Rauf, Chaudhary et al. 2013).They found these medium are suitable for 

cultivation,The suspected colonies showed fried egg shape on solid media(García, Ikuta et al. 2005, S. 

Ehtisham-ul-Haque 2015) also appears another form of the colony with less center on solid media under a 

stereomicroscope (Al-Delaify 1986, Oie 2008, Al-Dabhawe, Kadhim et al. 2013). In the present study, there 

were 32 positive samples of yolk eggs out of 62, also the highest number of positive cases recorded in imported 

fertile eggs The overall isolation rate of positive Mycoplasma spp. colonies was 51.6%. This percentage is 

higher than the previous study by(Al-Delaify 1986, Kareem 1991, Ali 2019, Jafar and Noomi 2019)were isolated 

Mycoplasma at different localities from Baghdad with an incidence of (15.38%),(14.43%) and (23%) also higher 

than other prevalence of Mycoplasma in other countries (Singapore, Pakistan, and Egypt) by(Tiong, Liow et al. 
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1979, Abed 1988, Reda and El-Samie 2012, Rauf, Chaudhary et al. 2013)with prevalence percentages of 

(44.9%,14.4%, and 27.4%)respectively, the reasons for the high isolation rate of the present study because the 

trachea is routinely used to isolate. Previous studies have indicated that Mycoplasma has a propensity for 

multiplying in the site mentioned and has been commonly employed for isolation (Muhammad Mukhtar 

Muhammad Mukhtar 2012). Due to the presence of natural microflora, we have determined that using 

embryonated eggs as a sample is more effective than using tracheal swabs for detecting Mycoplasma spp., as it 

helps to avoid contamination issues. Consequently, egg samples can serve as a viable substitute for controlling 

MG (Hammouda, Pearce-Duvet et al. 2014). When reviewing earlier studies on embryonated eggs, researchers 

often focused on investigating egg yolks for M. gallisepticum.For instance, A comparative analysis was 

conducted between antibodies of egg yolk and antibodies present in serum samples utilizing the ELISA 

technique(Brown, Stoll et al. 1991, Hagan, Ashton et al. 2004, Hammouda, Pearce-Duvet et al. 2014, Daş, 

Hennies et al. 2017)M. gallisepticum is isolated from chicken reproductive samples from the air sacs, the surface 

of the ovaries (which are located near the abdominal air sacs), and the mucosa surface of the 

oviduct(Sasipreeyajan, Halvorson et al. 1987). It has been observed that M. gallisepticumorganisms can spread 

from the respiratory tract to the ovaries through the bloodstream, leading to pathological conditions. This 

indicates the tissue preference of Mycoplasma(Peebles, Parker et al. 2004). Figure (2) shows the PCR product 

analysis of the 16S rRNA gene in M. gallisepticum for the positive isolates (330bp It has been noted that M. 

gallisepticum organisms can disseminate from the respiratory tract to the ovaries via the bloodstream, resulting 

in pathological conditions. This indicates the tissue preference of Mycoplasma(Garcia, Jackwood et al. 1995, 

Nascimento, Nascimento et al. 1998, Feberwee, de Wit et al. 2022)used PCR with species-specific primers for 

easy identification and confirmation of MG in cultures. Our study used DNA extraction of some 

purificationpositive colony samples that have center which was confirmed by conventional PCR revealedthat the 

PCR product analysis of 16SrRNA gene in Mycoplasma gallisepticumpositive isolates at (330bp) PCR product 

16SrRNA gene to confirmation of positive colony isolates of mycoplasma by culture by amplification of the 16S 

rRNA gene using M. galisepticum specific primers were yielded an amplification product of 330bp this result 

similar to different authors (n., Reza et al. 2005, SHAHRIARI, AFSHARIFAR et al. 2005, Gharaibe 2008, 

Muhammad Mukhtar Muhammad Mukhtar 2012, Hossam, Wagih et al. 2016, Kursa, Tomczyk et al. 2024)were 

used same gene. The excessive proliferation of nonpathogenic mycoplasma species that grow at a quicker rate, 

as well as the presence of other organisms or the absence of growth in subsequent cultures, can hinder the 

cultivation of MG from clinical samples in the laboratory(Mallinson and Rosenstein 1976, Garcia, Jackwood et 

al. 1995, Nascimento, Nascimento et al. 1998, Quinn 2002, Manual 2008, Reda and El-Samie 2012, 

Rasoulinezhad, Bozorgmehrifard et al. 2017, Waheed Khudiar Khareeb, Ismail Ibrahim et al. 2022).The 

phylogenetic analysis of 16S r RNA was conducted using an Iraqi field isolate deposited in the NCBI database 

under the accession number OR784572.1: M. gallisepticum: Iraq figure (3)  

  

Table 2. Numbers and percentage of positive cases of Mycoplasma in fertile eggs of chickens  

Source of fertile eggs  Samples  +ve cases (%)  

  

Chi-square  P-value  

Local fertile eggs  31  62\13(20%)  2.25  0.13 NS  

Imported fertile eggs  31  62\19(30%)      

Total number of cases  62  62/32(51.6%)      

  

  

 

Figure 1.Culture characteristics of Mycoplasma colonies isolated from yolk eggs. (a) Fried-egg appearance 

(centerless) and (b) with center on PPLO agar under stereomicroscope (25X)   
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Figure 2. PCR amplicons of 16S rRNA gene in Mycoplasma gallisepticum isolated from eggs yolk Lane M: 100 

bp DNA marker, Lane V: Positive control, Lane 15: Positive isolate showing a 330bp sized PCR product.  

  

  

 
  

Figure 3. Phylogenetic tree of Mycoplasma gallisepticum isolated in this study based on  a 330 bp fragment of 

16S rRNA gene usingMega6 with NCBI.  

  

According to the nucleotide phylogenetic tree of the 16S rRNA gene, we discovered that the Iraqi isolate had a 

100% similarity to isolates from the USA, South Africa, and the United Kingdom. The countries mentioned 

include Iraq, Baghdad, Russia, and Australia Additionally, it is worth noting that Iraq's Basrah Urbana region, 

Egypt, and India have a striking similarity of 99% to Japan, as depicted in in Figure (3) and Table (2) Based on 

the examination of the phylogenetic tree of 16S rRNA incomplete nucleotide sequences of MG Iraqi 

strains/isolates and international strains, it can be inferred that Iraqi strains exhibit a high degree of similarity to 

global strains. The high ratio of sequence similarity suggests that there is a solid geographical spread of M. 

gallisepticum strains among neighboring nations. This is likely owing to insufficient biosecurity strategies, 

which implies an epidemiological and geographical relationship between these isolates.(Rasoulinezhad, 

Bozorgmehrifard et al. 2017).  However, the overall management and quality control of the hatching process 

requires substantial improvements to ensure the health and viability of chicks. This emphasizes the need for 

enhanced handling procedures and rigorous quality control measures in hatcheries to prevent the spread of 

infections and improve egg and chick quality.Several samples appeared negative for MG and MS, which 

revealed the possibility of the existence of other Mycoplasma spp. (Ali 2019, Waheed Khudiar Khareeb, Ismail 

Ibrahim et al. 2022, Abtisam, Al-Awadi et al. 2023).  
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Table 2. Summarized the symmetrical sequence identity of local Mycoplasma gallisepticum. by NCBI-Blast 

based on 16S rRNA gene  

  

  

Source:Mycoplasma gallisepticum;16S ribosomal RNA gene  

   Accession  Country  Isolation 

Source  

Date  of 

registration  

 Compatibility  

   ID: CP044224.1  USA  chicken  2019  100%  

   ID: MH539141.1  South Africa  chicken  2018  100%  

   ID: LS991952.1  United Kingdom  chicken  2018  100%  

   ID: MF527021.1  Iraq: Baghdad  Gallus gallus  2017  100%  

   ID: CP006916.3  Russia  chicken  2013  100%  

   ID: CP044624.1  Australia  chicken  2019  100%  

   ID: NR_113684.1  Japan  chicken  2011  99%  

   ID: MW647917.1  Iraq: Basrah  chicken  2021  99%  

   ID: M22441.1  Urbana  chicken  1993  99%  

   ID: GQ902039.1  Egypt  chicken  2009  99%  

   ID: KP685379.1  India  chicken  2015  99%  

  

    

  
Figure 4. DNA sequence alignment of 16S rRNA. The alignment was done using ClustalW software. The 

sequence with OR784572 MG Iraq was isolated inthe present study. The other sequences were retrieved from 

the GenBank database.  
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