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Mycoplasma gallisepticum strains with identical 
random amplified polymorphic DNA (RAPD) patterns 
in chukar partridges (Alectoris chukar) and broilers:  
a case report
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ABSTRACT: We used the random amplified polymorphic DNA-polymerase chain reaction (RAPD-PCR) technique 
to discriminate the major emerging poultry pathogen, Mycoplasma gallisepticum (MG), in broiler and chukar par-
tridge cases referred to the veterinary medicine teaching hospital. Amazingly, the chickens and partridges random 
amplified polymorphic DNA (RAPD) patterns were similar. This suggests the risk of a common source for the 
strains isolated from the different animals and illustrates the necessity of novel and improved control programs 
to prevent and restrict this significant disease which is prevalent among poultry species.
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Mycoplasma gallisepticum (MG) infection results 
in a chronic respiratory disease (CRD) of poultry 
that is characterised by inflammation of the infraor-
bital and the nostril, leading to conjunctivitis and 
swelling of the sinuses (Welchman 2008). Other 
signs include nasal exudate, snicking/sneezing, lac-
rimation and depression (Forrester et al. 2012). MG 
is often transmitted by direct contact between ill or 
natural carriers and susceptible animals (Marois et 
al. 2001). Apart from chickens, turkeys, quails, par-
tridges, pheasants, pigeons and others are natural 
hosts of MG (Ley 2003). Serological examinations, 
culture, polymerase chain reaction (PCR) and im-
munohistochemical methods are used in the diagno-
sis of mycoplasma infections. Classical methods for 
identifying and detecting Mycoplasmas are labori-
ous and time-consuming but molecular tools have 
improved the detection and identification of this 
microorganism. PCR can be performed on clinical 
samples with high sensitivity and fast turnaround 
time which making it the most frequently used test 
in the monitoring of MG infection (Garcia et al. 
2005). The chukar partridge (Alectoris chukar), is 

a native game bird of the Middle-Eastern countries 
and consequently introduced to many other parts 
of the world. Nowadays, with the development of 
poultry and partridge breeding, complicated infec-
tions and diseases have been observed concurrently 
among partridge and broiler chickens in developing 
countries such as Iran. The ability to distinguish be-
tween MG strains is useful for analysis of the origin 
of contamination and determination of interactions 
among strains isolated from neighbouring flocks 
(Marois et al. 2001). Molecular analysis of MG field 
isolates can provide important epidemiologic in-
formation for determining the source of the infec-
tion. Intraspecies heterogeneity among isolates and 
strains of MG can be studied by random amplified 
polymorphic DNA (RAPD) analysis (Rawadi 1998). 
RAPD analysis is a powerful molecular technique 
used for epidemiological studies and is appropriate 
for identification and differentiation of various field 
isolates (Fan et al. 1995; Ley et al. 1997). In this paper, 
we report similarity in the RAPD pattern between 
MG isolates obtained from an infected broiler flock 
and a small partridge flock in Shiraz, southern Iran.
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Case description

During January 2012, two chukar partridges 
(Alectoris chukar) and some broilers from flocks 
with clinical respiratory signs were separately re-
ferred to the department of poultry diseases in 
the veterinary school of Shiraz University. These 
birds were not vaccinated against MG. Primary 
examinations showed respiratory signs including 
conjunctivitis, infectious sinusitis of infraorbital 
sinuses, bilateral conjunctival and periorbital swell-
ing with mucopurulent drainage and reduction in 
weight. Tracheal swabs, trachea, lungs, and air sacs 
were used for isolation of Mycoplasma according 
to the methods of the OIE (OIE 2004) and speci-
mens were referred to the microbiology lab of the 
Department of Pathobiology, School of Veterinary 
Medicine. Cultures were made from specimens 
using a specific and selective medium containing 
horse serum, yeast extract, thallium acetate and 
penicillin. The cultured samples were incubated 
at 37 °C for isolation of Mycoplasma. DNA extrac-
tion was performed from mucopurulent fluid of 
infectious sinuses as previously described (Fadl 
et al. 1995). Using specific primers, simple PCR 
and RAPD PCR reactions were done for identi-
fication of MG. Simple PCR amplifications for 
identifying Mycoplasma- and MG-specific bands 
were performed in a final volume of 25 µl, sepa-
rately. The reaction mixtures consisted of 2 µl of 
the DNA template, 2.5 µl 10 × PCR buffer (75mM 
Tris-HCl, pH 9.0, 2mM MgCl2, 50mM KCl, 20mM 
(NH4)2SO4), (CinnaGen, Iran), 1 µl dNTPs (50µM), 
(CinnaGen, Iran), 1 µl (1 IU Ampli Taq DNA poly-
merase), (CinnaGen, Iran) and 1 µl (25 pmol) of 
the forward and reverse primers (CinnaGen, Iran) 
(Table 1); the volume of the reaction mixture was 
brought up to 25 µl using distilled deionized water. 
The thermal cycler (MJ mini, BioRad, USA) was 
programmed to the following settings: initial de-
naturation at 94 °C for 5 min, followed by 35 cycles 

of denaturation at 94 °C for 1 min, annealing as 
shown in Table 1 for 1 min and extension at 72 °C 
for 1 min. Final extension was carried out at 72 °C 
for 10 min and the PCR products were stored in 
the thermal cycler at 4 °C until they were collected. 
RAPD-PCR reactions were performed for colonies 
which were raised on specific medium according to 
the program previously described by Gharaibeh et 
al. (2003). The RAPD primers for this reaction were 
previously described by Geary et al. (1994) (Table 
1). Amplified products were separated by electro-
phoresis in 1.5% agarose gel stained with ethidium 
bromide. Visualization was performed using a UV 
transilluminator (BTS-20, Japan) and 50 bp and 
100 bp DNA ladders were used as molecular size 
markers. From both seven broilers and two chu-
kar partridges from two separate farms MG was 
isolated and identified using the culture method. 
Furthermore, molecular characterisation of MG 
using simple PCR reactions confirmed the pres-
ence of MG, showing PCR product bands, specific 
for genus and MG strains (Figure 1 and 2). The 

Table 1. PCR primers used for MG detection

Primer’s Name Primer Sequences (5' to 3') Annealing  
temperature (°C)

PCR product  
size Type of primers

Upstream GGATCCCATCTCGACCACGAGAAAA
54 732 bp specific 

Downstream CCTTCAATCAGTGAGTAACTGATGA

Forward ACACCATGGGAGCTGGTAAT
47 888–938 bp  

(for MG) universal 
Reverse CTTCATCGACTTTCAGACCCAAGGCAT

Geary 1254 CCGCAGCCAA 40 variable RAPD 

Figure 1. Detection of Mycoplasma genus in chicken and 
partridge samples. Lane 1 = chicken sample, lane 2 = par-
tridge sample, lane 3 = negative control, lane M = 50 bp 
DNA marker
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Random amplified polymorphism DNA (RAPD) 
pattern of DNA extracted from MG strains iso-
lated from broilers and partridges were identical 
(Figure 3).

DISCUSSION AND CONCLUSIONS

Control of MG has been generally based on the 
eradication of this organism from poultry flocks. 
Nowadays, with the widespread development of 
the poultry industry in different areas of the world, 
poultry are now reared in relatively close milieus, 
sometimes with mixed avian species, mixed types 
of commercial poultry, or wild birds in their imme-
diate environment. In such circumstances mainte-
nance of infection-free flocks may be complicated 
or impossible, and the consequent re-emergence of 
Mycoplasma infection has necessitated a reassess-
ment of the strategies used to manage Mycoplasma 
infections in the poultry industry. It seems that the 
first step in MG control programs is determination 
of the origin of the bacterium in various outbreaks. 
MG prevalence in chickens has been reported to be 
high in many countries with no control strategy or 
in countries before the implementation of a control 
strategy (Gharaibeh and Al Roussan 2008). In addi-
tion, recent investigations of different outbreaks of 
upper respiratory diseases in partridges and other 
game birds have indicated that MG is frequently 
involved (Luttrell et al. 1996; Bradbury et al. 2001; 
Welchman et al. 2002). Natural infection with MG 
has been reported in a variety of game birds, in 
some cases with marked clinical signs, however 
the pathogenicity of MG strains is partly depend-

ent upon the host. Game birds, particularly par-
tridges, appear to experience more severe disease 
than domestic fowl (Bencina et al. 2003; Vitula et 
al. 2011). Reliable methods for the discrimination of 
MG strains play an essential role in understanding 
the epidemiology and spread of the disease because 
they generate the information required for recog-
nising and following new outbreaks. Genotyping 
methods also have a high degree of reproducibility, 
which is particularly important for the construc-
tion of reliable databases. Furthermore, geno-
typing methods are easy to interpret and can be 
performed rapidly (Naola et al. 2005). The RAPD 
method has been successfully utilised to identify 
vaccine strains (Kleven and Fan 1998; Turner and 
Kleven 1998), and for tracking epidemiologically 
related isolates in the field (Levisohn and Kleven 
2000). The results of other studies have indicated 
that the RAPD method has a greater discriminatory 
power than other methods like the pulse field gel 
electrophoresis (PFGE) because some Mycoplasma 
strains could not be typed by PFGE (Marois et al. 
2001). DNA polymorphisms among MG isolates 
revealed by RAPD shows genetic diversity between 
different poultry farms (Hosseini et al. 2006). On 
the other hand, MG isolates with the same band 
pattern indicates the possibility of a single source 
of infection or infection with closely related strains. 
In our results, MG isolates from partridges and 

Figure 2. Agarose gel electrophoresis of PCR products 
amplified by universal primers. Lane 1 = negative sample, 
lanes 2, 3 = chicken positive sample, lane 5 = partridge 
positive samples, lane M = 100 bp DNA marker

Figure 3. Electrophoresis analysis of RAPD patterns of 
MG isolates using Geary 1254 primers. Lane 1 = MG 
strain isolated from chukar partridges, lane 2 = strain iso-
lated from chicken, lane 3 = negative control, lane M = 
50 bp DNA marker
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chickens had identical RAPD band patterns (Figure 
3). Therefore, the outbreak of MG in these birds 
appears to have been caused by a single strain or 
very closely related strains of MG. Previous studies 
have clearly shown that MG isolates from songbirds 
had RAPD patterns identical to each other but dif-
ferent from other birds strains and isolates tested 
(Ley et al. 1997). Birds originating from infected 
flocks may introduce new agents into wild popula-
tions (Millan et al. 2004; Villanua et al. 2008). The 
present findings show that these MG strains are 
not host-species specific under natural conditions. 
This suggests the possibility of a single source for 
the strains isolated from both chukar partridges 
and chickens outbreak. In other study Ley et al. 
(1997) showed that the songbird MG RAPD band 
pattern was different from the patterns of isolates 
from chickens and turkeys. Comparison of isolates 
from poultry and songbirds provided evidence of 
shared MG strains. RAPD analyses of MG isolates 
from different sources including commercial poul-
try and wild or game birds will provide an excep-
tional opportunity to track this emerging disease. 
We are now applying RAPD analyses to additional 
MG isolates, both current and archival, from com-
mercial poultry to search for MG strains shared 
by partridges and poultry or other birds. We envi-
sion that this will greatly facilitate the designing 
appropriate control programs. In conclusion, this 
report suggests that flocks and game birds have a 
high chance of contracting MG infection from the 
same origins.
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