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Abstract 

Mycoplasma is of countless fear in avian mycoplasmosis. Their popularity in salable fowl is 

influencing reasonable victims in Pakistan. The breathing ailment in Balochistan in layer flocks 

is affecting frugally massive damages. This manuscript describes the serological and polymerase 

chain reaction established incident of Mycoplasma gallisepticum. Mycoplasmas gallisepticum is 

branded for affecting respirational illness in layers. The antibodies existence of Mycoplasma 

gallisepticum is testified here in sera trials (N = 720) in 60 farms with breathing indications in 

Quetta district, Pakistan. Blood samples were confirmed for Mycoplasma gallisepticum 

antibody/antigen presence by serum plate agglutination and by enzyme-linked immunosorbant 

assay. In layer flocks, the Mycoplasma gallisepticum antibodies detected by plate agglutination 

test and enzyme linked immunosorbant assay were 21% and 35% respectively. The lung tissue 

samples were processed for isolation of Mycoplasma gallisepticum by culturing in 

Pleuropneumonia like organism broth and agar and DNA was extracted from cultures by 

Puregene Gentra kit. Field cultures from lung tissue samples (N=1112) were analysed to identify 

the Mycoplasma gallisepticum occurrence was 19% yielded a PCR product of 730 bp. An early 

diagnosis of disease caused by Mycoplasma gallisepticum the serum plate agglutination, enzyme 

linked immunosorbent assay are helpful and diagnosis should be further confirmed by 

polymerase chain reaction. 

Keywords: Mycoplasma gallisepticum; Layers; SPA; ELISA; PCR; Quetta

Introduction 

Amid the numerous avian Mycoplasmas, 

merely Mycoplasma gallisepticum is 

affecting reasonable injuries to the poultry 

trade [1]. In layers Mycoplasma 

gallisepticum is the core root of causing 

respiratory symptoms even in chickens, 

turkeys, pigeons and several other game 
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birds [2]. The Mycoplasma gallisepticum 

can be basis of chronic respiratory disease 

(CRD) subsequent into shrank progress or 

egg production in layers [3]. Noticeable 

evils might contain rales, coughing, and 

sneezing, nasal ejections and may obvious 

bulge around eyes [4]. Mycoplasma 

gallisepticum is transmitted vertically 

through infected eggs and blow-out 

horizontally from one fowl to another [5, 6]. 

The Mycoplasma gallisepticum is 

considered as contagious infection 

established by analysis of DNA findings and 

serum antibodies detection. Existence of 

Mycoplasma gallisepticum can be long-

established by leading serological 

documentation through serum plate 

agglutination (SPA) and ELISA [3].  Now, it 

is conveyed that existence together of 

Mycoplasma synoviae and Mycoplasma 

gallisepticum are in a solo situation of 

turkey. PCR is stress-free and more specific 

tool for judgment of avian mycoplasmosis 

[7]. PCR is an easy, simple more sensitive 

instrument for diagnosis of avian 

mycoplasmosis [8]. One researcher earlier 

supported and further advocated that 

Mycoplasma synoviae and Mycoplasma 

gallisepticum is the relevant mediator of 

pneumonic fowl lungs [9]. 

In Pakistan, clinically the respiratory 

problems are complications and significantly 

dominant and finished excessive 

intimidations to the poultry flocks but in 

opinion of very squat evidence accessible 

concerning precise incidence of the ailments 

in the realm [10]. There is a necessity to 

identify and decide Mycoplasma 

gallisepticum contagions between those 

breathing ailments. In Quetta no earlier 

information or documents on occurrence of 

avian mycoplasmosis has been available.  

Serological documentation is a useful for a 

prompt judgment of chronic respiratory 

disease initiated by Mycoplasma 

gallisepticum to map an antibiotic cure to 

hamper the ailment. An optimistic 

serological check laterally in the midst of 

account as well as cryptograms 

characteristic of the chronic respiratory 

disease, compose of guess of preliminary 

verdict, is a upcoming prospect on the 

separation and detection of the bag should 

be done [11].  The Mycoplasma 

gallisepticum alleged flock is recognized by 

serum-plate agglutination (SPA) check and 

advance established via ELISA [3]. 

Serological recognition of Mycoplasma 

gallisepticum antibodies with (SPA) is a 

preliminary and rapid process [12]. The 

verdict by (SPA) checks can advance be 

definite by ELISA [13]. SPA is employed as 

the screening test because it is rapid, highly 

sensitive but less specific and is 

inexpensive. While as an ELISA has been 

reported more sensitive and specific than 

SPA test [14]. Polymerase chain reaction 

(PCR) of DNA in a straight line obtains 

from Mycoplasma gallisepticum polluted 

tissue or wipe is the top molecular device for 

the finding & description of Mycoplasma 

gallisepticum-chronic respiratory ailment. 

The DNA taking out and utilize of (PCR) 

are the finest well-known molecular practice 

for rapid detection and verdict of 

Mycoplasmosis [15]. Nascimento et al. [8] 

used Mycoplasma gallisepticum specific 

primers for recognition of Mycoplasma 

gallisepticum in culture. This Mycoplasma 

gallisepticum exact PCR was carried out on 

broth culture and model in traditional 

bacteriological handling [16]. Mycoplasma 

gallisepticum targeted genes are the mgc1, 

mgc2, GapA and PvpA genes for GTS (gene 

targeting sequencing technique) for 

Mycoplasma gallesepticum illness judgment 

[17]. In a study 16S rRNA specific primers 

were used to amply the Mycoplasma [16]. A 

PCR was developed basically for finding of 

Mycoplasma gallisepticum [18] and was 

repeated worldwide for finding of 

mycoplasmosis in specific DNA 
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magnification [18, 19]. Used a (PCR) kit to 

sense Mycoplasma gallisepticum illness in 

trial of tracheal and lung swabs of broiler 

and layer flocks. DNA was take out and 

enlarged, using a simple PCR. The 

prevalence of Mycoplasma gallisepticum 

was highest in the layer flocks, at 33.3% 

[20]. Mycoplasma gallisepticum nested PCR 

for diagnosis of Mycoplasma gallisepticum 

infection just targeting the GapA gene. The 

PCR assay indicated (26%) positive flocks 

with Mycoplasma gallisepticum (MG) and 

PCR proved to be useful method for an early 

diagnosis of MG outbreaks in Pakistan [21]. 

Materials and methods 

This study was carried out after receiving 

complaints from poultry farmers reporting 

the respiratory symptoms in their layers. 

From suspected layers aged 24 weeks the 

blood samples were taken, from which 

serum was separated for serological 

examination. For this purpose, a sum of 

sixty flocks (60×12) was sampled. Blood 

samples (n = 720) were taken, representing 

twelve birds from 60 suspected flocks for 

the occurrence of MG antibodies. Serum 

from blood models (n = 720) was separated 

for Mycoplasma gallisepticum serological 

check. All of these flocks under study were 

free of any Mycoplasma vaccination history. 

The blood samples were processed in the 

Centre for Advanced Studies in Vaccinology 

and Biotechnology (CASVAB), University 

of Baluchistan for serum analysis.  

Serum plate agglutination  
Layer flocks were monitored by serum plate 

agglutination (SPA) test. An equal amount 

of serum was mixed with 0.03 ml of 

Mycoplasma gallisepticum antigen. 

Clumping was observed within 1 minute.  

ELISA test 
ELISA kit (Synbiotics Corporation, 

ProFlock, USA) was used for identification 

of MG antibodies as the provided directions. 

Readings (optical density) were taken by 

setting an IDEX (BDSL Immunoskan, 

England) micro plate reader at 405nm wave 

length. Optical density values ≥ 0.6 were 

positive while all ≤ 0.6 had no Mycoplasma 

gallisepticum  antigen/antibody.  

DNA extraction from mycoplasma 

cultures 

Frey's pleuropneumonia look organism 

(PPLO) liquid and solid media was prepared 

for the classical bacterial processing and 

culturing of the Mycoplasma [6, 22]. Lung 

tissue samples (n=1560) were gathered from 

20 different commercial broiler flocks in 

Quetta (n=8), Kucklak (n=6) and Pishin 

(n=6) area of Quetta, Pakistan representing 

840, 360 and 360 birds respectively from 

each flock for the detection of Mycoplasma. 

Out of 1560 broiler lung tissue samples 

1112 cultures (72%) were sensitive to 1.5% 

digitonin for Mycoplasma species producing 

growth inhibition zone. Digitonin sensitive 

triple cloned cultures were subjected for 

DNA extraction. DNA was extracted from 

mycoplasma cultures by following DNA 

Purification Kit PUREGENE (Gentra, USA) 

instructions. 

Polymerase chain reaction (PCR)  
In this study primers which amplify 16s 

rRNA gene were used to recognize 

Mycoplasma gallisepticum from cultures 

isolated from layers lung tissue samples. 

The reaction mixture was prepared in a 

laminar flow cabinet. For 50µl PCR reaction 

the mixture was as under. Briefly, the PCR 

mix was prepared with PCR grade H2O 

27.75µl, reaction buffer (10X) 5µl, MgCl2 

(Vivantis, USA) 3µl, dNTPs (Vivantis, 

USA) 4µl, Taq (Vivantis, USA) 0.5µl, 

Forward and Reverse primer (Genelink, 

USA)   2.5 µl each. The MG primers used in 

this study were consisted of the following 

sequences;  
MG-25F: 5’-GGATCCCATCTCGACCACGAGAAAA-3’ 
MG-25R: 3’-CCTTCAATCAGTGAGTAACTGATGA-5’  

[8, 22, 23].  

PCR master mix of 45 μl was prepared from 

above composition and put into PCR tubes 

under a safety cabinet. A 5µl DNA (PCR 
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amplicon was mixed into all PCR tubes. All 

tubes were placed in a PCR thermo-cycler 

(Applied Biosystems, USA) for the 

following cycles: 40 cycles: 94°c for 5 

minutes, 94°c for 60 seconds, 55°c for 60 

seconds, 72°c for 120 seconds,  (final 

extension): 72°c for 7 minutes and soak at 

4°c. The amplified PCR product was 

exposed to agarose gel electrophoresis with 

2% agarose, 1% TAE buffer and 0.5 μg/mL 

ethidium bromide. Each of the amplified 

products was loaded with 5μL in the 

individual wells of the gel.  First and last 

well of every row was loaded with a DNA 

ladder of 100 bp (Vivantis, S., Coast 

Highway Suite 1, Oceanside CA 92054, 

1012, USA). The electric current of 100 

volts was applied for 30 min. The resulting 

bands were visualized under Ultra Violet 

trans-illuminator Dolphin-View 

(WEALTEC, USA) gel documentation 

system (WEALTEC, USA). 

Results 

SPA and ELISA Test 

Mycoplasma gallisepticum antigen/antibody 

sense by SPA plus ELISA in layer blood 

samples (N=720) from sixty farms were 

166/720 (23%) and 238/720 (33%) 

respectively (Table 1). 

Table 1. Detection of M. gallisepticum from serum samples by SPA and ELISA tests plus 

identification of field isolates from lung tissue cultures by PCR 

Flock type         Mycoplasma                   SPA test 
1(%)     

ELISA test 
2(%)      

Culture3 

(%)         

PCR4 (%) 

Layers         

 

Mycoplasma 

gallisepticum       

166/720 (23)            238/720 (33)           255/1112 

(23)      

211/1112(19) 

1Serum plate agglutination test 
2Enzyme linked immunosorbent assay 
3Isolate by culture from lung tissue 
4Polymerase chain reaction test

 

Bacterial processing 

Out of (n=1560) lung tissue samples, 

isolates that were Digitonin sensitive were 

processed for bacteriological isolation of 

Mycoplasma.  

Polymerase chain reaction 

DNA from triple cloned Mycoplasma 

cultures were evaluated by specific 

Mycoplasma gallisepticum-PCR [8]. From 

Mycoplasma cultures, the PCR product was 

730 bp. (Figure 1). 

Discussion 

The occurrence of Mycoplasma 

gallisepticum in sera of layer flock is awful. 

Sera screening by SPA and ELISA tests 

were helpful for an early diagnosis of 

respiratory symptoms in Mycoplasma 

gallisepticum suspected layers. Our 

investigation in relation to ELISA found 

more Mycoplasma gallisepticum positive 

samples (Table 1). A higher incidence of 

Mycoplasma gallisepticum by ELISA than 

SPA test was 23.33% and 33% respectively 

is in agreement with similar studies [21]. So, 

in this study the ELISA test was found more 

sensitive than SPA, which is in line with 

those reported by some earlier authors [14, 

24]. Mycoplasma positive flocks in Pakistan 

are depopulated but the higher rate of 

Mycoplasma gallisepticum in Quetta layer 

flocks indicated that these farms are not 

adopting biosecurity and hygienic measures. 

It is suggested that SPA and ELISA should 

be carried out along with polymerase chain 

reaction for final confirmation of 

mycoplasma infections [14, 24]. 

Avian Mycoplasma identification by PCR in 

Balochistan has been reported here for the 

first time. This revision reassures the high 

frequency of Mycoplasma gallisepticum 
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(19%) in layers as previously presented in 

province of Punjab in Pakistan [14]. 

Previous studies have reported relatively 

higher percentage of prevalence of 

Mycoplasma gallisepticum [23]. Our lower 

occurrence may be due to variables related 

to degree of Mycoplasma gallisepticum 

illness or to sampling errors. Besides 

isolation, new techniques like serology and 

the molecular method (PCR) are also 

introduced in Balochistan to detect the 

presence of Mycoplasma gallisepticum 

causing respiratory problems in layers. 

Several researchers powerfully sustain the 

use of PCR very specific in Mycoplasma 

gallisepticum disease because PCR is very 

sensitive than serology and culture. It 

provides more reliable positive results than 

cultures. Despite, the fact that culture is 

difficult and more time consuming, it is 

somewhat helpful and may be used in 

parallel to PCR for more acceptability and 

conformity to diagnosis [15]. 

1 2 3 4 5 6 7 8 9 10

722bp

Fig-1.  Gel 2% Electrophoresis of  PCR products.

Lane 1 and 10 DNA Ladder 100bp plus

Lane 2, 3, 4 and 6 Mycoplasma gallispeticum samples fields samples Positive

Lane 8 Negative control

Lane 9 Positive control

100 bp

500bp

Figure 1. Gel 2% electrophoresis of PCR products. Lane 1 and 10 DNA ladder 100bp phis, 

Lane 2, 3, 4 and 6 Mycoplasma gallispeticum samples field’s samples positive, Lane 8 

negative control, Lane 9 positive control 
 

Conclusions 

The losses to the commercial layers can be 

reduced through the routinely serological 

screening, quick decision of use of 

antibacterial cure and execution of firm bio-

security procedures. It can be recommended 

that poultry birds transported from other 

provinces for sale into Balochistan should be 

screened for Mycoplasma gallisepticum and 

Mycoplasma synoviae using the SPA, 

ELISA plus PCR. Local flocks should be 

monitored for the Mycoplasma infections. 

Further studies of molecular methods (PCR) 

along with analysis of Mycoplasmas with 

suitable restriction endonucleases are 

required. Presence of Mycoplasma 

gallisepticum is very alarming situation for 

commercial poultry farmers in Balochistan.   
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