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Mycoplasmosis is one of the most important diseases in poultry that causes severe economic losses 
and high rate of mortality among the different poultry species. The causative agent of this disease is 
Mycoplasma spp.; the most circulating species in Egypt are Mycoplasma synovaie and Mycoplasma 
gallisepticum which are detected in different poultry sectors and populations. This presented study aims 
to facilitate the detection and differentiation between these two species of mycoplasma by rapid and 
sensitive multiplex real time PCR using specific sets of primers and probes for each species. A total of 
200 samples were gathered for this study from different poultry populations as 100 broiler farms, 50 
layer farms and 50 samples of wild birds, the geographical distribution was considered during the 
sample collection trying to study the situation of Mycoplasma spp incidence in whole Egypt. Therefore, 
the results show that 47 farms were positive for Mycoplasma Gallisepticum (31.3%); 12 out of 100 
broiler farms (12%) and 35 out of 50 layer farms (70%) were positive for Mycoplasma Gallisepticum.  
While,  Mycoplasma synoviae was positive in 38 out of 150 farms ( 25%), 1 out of 100 in broilers (1%) 
and  37 out of 50 in layers (74%). By contrast,   all the 50 samples of wild birds were negative for both 
MG, MS by Multiplex real time PCR. 
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INTRODUCTION 

Mycoplasma is a small prokaryotic, 
pleomorphic micro-organism that is capable of 
self-replication (Quinn et al. 2000). Mycoplasma is 
belonging to the class Mollicutes which is a small 
free living highly fastidious and slow growing 
micro-organism (Nicholas & Ayling. 2003). The 
tropism of Mycoplasma infection is mucosal 
surfaces of the conjunctiva, nasal cavity, 
oropharynx, intestinal and genital tracts of animals 
and humans. In general, Mycoplasma spp. are 
host-specific and survive for short periods in the 
environment (Stipkovits et al. 2001). Infection with 
Mycoplasma spp. (CRD) in chickens is 
characterized by respiratory rales, coughing, 
nasal discharge and conjunctivitis. The clinical 
manifestations are usually slow to develop and 

infection may has a long course, also airsacculitis 
that is the result of M. gallisepticum infection is 
associated with a respiratory virus infection such 
as infectious bronchitis, Newcastle disease and 
usually E.coli  

 Diagnosis of Mycoplasma spp depends on 
the detection of the microorganism by isolation 
and identification by serological and molecular 
approaches (Nascimento et al. 1991 and Raviv & 
Kleven. 2009). Although, the isolation is still the 
gold standard method for diagnosis of 
Mycoplasma (Kleven. 2008). Mycoplasma is 
relatively fastidious microorganism; so it 
consumes long time for growing, also isolation 
allow growth of other commensal bacteria 
(Kleven. 2008).  

PCR is an important technique for detection of 
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Mycoplasma as it is considered a rapid, sensitive 
and specific test, also it could be useful for 
differentiation of Mycoplasma species (Lauerman 
et al. 1993, Silveira et al. 1996, García et al. 2005 
and Hess et al. 2007) , and in comparison with 
isolation techniques which are time consuming 
and have some difficulties (García et al. 2005). 

However, the real-time PCR assays were 
evolved recently as a faster and easier diagnostic 
tool for the different pathogens in comparison to 
the conventional PCR assays (Raviv & Kleven. 
2009, Callison et al. 2006 and Mekkes & 
Feberwee. 2005).  The multiplex real time PCR is 
a new trend of the real time PCR that allows the 
detection of more than one pathogen in the same 
reaction by using different specific sets of primers 
and probes for each microorganism; so this trend 
is beneficially used for diagnosis and detection of 
a panel of suspected pathogens in the examined 
samples in short time (Sprygin et al. 2010). 

 As a sensitive and rapid technique, there 
were many previous trials and studies for 
application of multiplex real time PCR in 
differentiation between the Mycoplasma spp. by 
using various sets of primers and probes specific 
for both M. gallicipticum and M. synoviae (Sprygin 
et al. 2010, Fraga et al. 2013) . Therefore, this 
present study aims to differentiate both M. 
gallicipticum and M. synoviae in the collected 
samples from different poultry sectors in Egypt. 
The primers used for detection of M. gallicipticum 
were specific for lipoprotein gene (m-gene), while 
the primers of M. synoviae were specific for 
hemagglutinin gene (vlhA-gene). 

 
MATERIALS AND METHODS 

Sampling 
A total of 150 pooled tracheal swabs and lung 

& tracheal tissues were collected from chicken 
represent different governerates (Al Behera, Al 
Dakahlia, Al Fayoum, Al Monofia, Al Sharkia, 
Giza, Ismailia, Minya). In brief, there are 100 
samples were collected from broiler farms, 50 
samples from layer farms. In addition, we 
collected 50 tracheal swabs of wild birds. The 
epidemiological data were shown in table (2).  

The collected samples were inoculated in 5 ml 
of PPLO broth. The inoculated media were 
incubated at 37

0
C in moist CO2 incubator for 24 

hours (Ferguson et al. 2012). `  

Multiplex real time PCR 
Extraction of DNA was done by QIAamp DNA 

Mini Kit    Catalogue no.51304. The QIAamp DNA 

Mini Kit provides silica-membrane-based nucleic 
acid purification from different types of samples. 
The extraction was applied according to the 
instruction manual of the kit. 
Multiplex real time PCR was applied by 
QuantiTect probe RT-PCR catalogue no. 204443, 
it provides accurate real-time quantification of 
targets, and it contains: Hot Start Taq DNA 
Polymerase, rt-PCR buffer (Tris-CL, KCL, 
(NH4)2SO4, 8 µM MgCl2, dNTP mix and 
reference fluorescent dye (Rox). The primers and 
probes sets were selected to differentiate between 
the Mycoplasma synovia and Mycoplasma 
gallisepticum depending on the design of Callison  
et al. 2006 and Sprygin et al. 2010. The table no 
(1) shows the identification and sequences of the 
different sets primers and probes that were used 
in our study. The thermal profile for PCR 
amplification was applied as following: 94 ºC for 5 
min. as primary denaturation, then followed by 40 
repeated cycles for amplification as the following: 
a secondary denaturation at 94 ºC for 30 sec. , 
annealing  temperature as 50 ºC for 30 sec. and  
Extension 72ºC  for 10 sec. 
 
RESULTS AND DISCUSSION 

In this present study, we use multiplex real 
time PCR for detection of Mycoplasma 
gallisepticum and Mycoplasma synovioae. The 
test shows a high sensitivity for detection of 
Mycoplasma spp. in low concentrations, as the ct. 
of the positive samples for MG ranged from 15.6 
to 37.25 and for MS ranged from 17.36 to 34.9.  

The collected samples were totally 150 
samples represent broilers and layers breeding, 
also the samples were distributed geographically 
in some governorates in Upper and Lower Egypt 
as shown in table (2). However, the majority of the 
samples were collected from Al Sharkia 
governorate (n=62) from both broilers and layers 
sectors, while the highest incidence of the 
positivity for both MG and MS was recorded in 
Fayoum governorate (100%) which was 
represented with 24 samples from layers only.  

In general, 47 out of total pooled 150 samples 
(31.3%) were positive for MG and only 38 
samples (25.3%) are positive for MS, including 29 
positive samples for both MS and MG together, as 
24 samples from Al Fayoum and 5 samples from 
Al Sharkia. However, the collected samples from 
Al Behera, Al Monofia, Al Ismalia and Al Minya 
were negative for both MG and MS. 
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Table 1 Oligonucleotides primers and probes used in Multiplex real time PCR (Manufacturer: 
Metabion, Germany) 

 

 
 

Table  2 Incidence of Mycoplasma gallisepticum and Mycoplasma synoviae  by Multiplex real time 
PCR from different governorates and sectors 

Governerate Total no of 
pooled samples 

Broiler Layer MG MS 

Total 
Positive 

% Total 
Positive 

% 

Giza 39 39 ns
*
 5 13.1% 1 2.6% 

 Al Fayoum 24 ns
*
 24 24 100% 24 100% 

 Al Behera 4 4 ns
*
 -ve 0 -ve 0% 

Al Sharkia 62 38 24 17 27.4% 13 20.9% 

Al Dakahlia 5 5 ns
*
 1 20% -ve 0% 

Al Monofya 4 2 2 -ve 0 -ve 0% 

Al Ismalia 2 2 ns
*
 -ve 0 -ve 0% 

Al Manya 10 10 ns
*
 -ve 0 -ve 0% 

Total 150 100 50 47 31.3% 38 25.3% 

ns
* 
: no samples were collected  

 
Table 3 Incidence of Mycoplasma gallisepticum and Mycoplasma synoviae in tracheal swab and 
lung tissue 

Type of samples Total no. of pooled 
samples 

Positive MG Positive MS 

No. % No. % 

Tracheal swabs 38 25 65.7% 24 63% 

Lung tissues 112 22 19.6% 14 12.5% 

 
The detection of the MG and MS in tracheal 

swabs was higher than lung tissue in both positive 
layers and broilers cases of this study as shown in 
table (3).  In brief, the percentages of detection of 
MG and MS in tracheal swabs were 65.7% (25 out 
of 38 pooled swabs) and 63% (24 out of 38 
pooled swabs), respectively. While the 
percentages of positivity for MG and MS in lung 
tissues were 19.6% (22 out of 112 pooled 
samples) and 16.5% (14 out of total 112 pooled 
samples), respectively. Thus, these findings are 
compatible with a previous study that admitted the 
high rate of detection for the Mycoplasma spp. in 
the tracheal swabs (Gondal et al. 2015).  

The results of the multiplex real time pcr 
showed that the total of the wild birds samples 
(n=50 swabs) were negative for both MG and MS, 
while the broilers under the study show relatively 
higher incidence (12%) for MG in comparison to 
the incidence of the MS (1%). However, the 
incidence of MG (70%) in layers of this study is 
nearly close to that of  the incidence of MS (74%). 
In general, the detection rate for MG is relatively 
higher than of MS (31.3% and 25.3%, 
respectively) as shown in table (4), and these 
results proves the word of many previous studies 
that showed the high incidence of MG detection in 
the suspected cases versus the low rate of MS 
detection (Boussetta et al. 1997, Farouk. 2013, 

Reference Primer sequence (5'-3') Target 
 gene 

Target  
agent 

Callison et al. 
2006 

MGLPU26-F 5’ - CTA GAG GGT TGG ACA GTT ATG - 3’ MGA031
9 

MG 

MGLP164-R 5’ - GCT GCA CTA AAT GAT ACG TCA AA - 3’    

MGLP-P 5’ - (FAM) - CAG TCA TTA ACA ACT TAC CAC CAG 
AAT CTG - (TAMRA) - 3’ 

Sprygin et al. 
2010 

MS F 5’ -  CCA GGA GGT GGT ACA GTT GAC - 3’    VlhA 
  

MS 

MS R 5’- TTA ATG CTT CTT TAA CT(G/A) AAT CTG A- 3’     

MS-P 5’ -{Cy5} CTG CTA AAA CAG AAG CTA AAA C(C/T)G CTA 
T {BHQ-2} - 3’    
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Huang et al. 2015). 

Table 4 Percentage of positivity of Mycoplasma gallisepticum and Mycoplasma synoviae 

Source  No.of 
samples 

MG MS 

No. of 
+ve 

% +ve No. of  
–ve 

% –
ve 

No. of +ve % +ve No. of –
ve 

% –ve 

Broiler 100 12 12% 88 88% 1 1% 99 99% 

Layer 50 35 70% 15 30% 37 74% 13 13% 

Total 150 47 31.3% 103 69% 38 25.3% 112 75% 

 

CONCLUSION 
In conclusion, the multiplex MG/MS PCR was 
highly specific, sensitive, and reproducible and 
could be used on clinical samples from 
commercial chickens. 
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