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Abstract
The poultry sector in Pakistan is contributing mainly in bridging gap between demand and supply for protein.
Mycoplasma gallisepticum is an emerging bacterium causing serious problems in poultry industry of Pakistan. A
cross-sectional study was conducted to evaluate the M. gallisepticum load in poultry populated regions of Pakistan.
Total 600 serum and 600 swab samples were collected, 200 from each broiler, layers and breeders poultry in
Rawalpindi and Abbottabad districts. Serum samples were analyzed through ELISA for seroprevalence. Swabs
were cultured on Frey’s medium followed by PCR and partial mgc2 gene sequencing. Results of seroprevalence
of M. gallisepticum showed that layers (75%, n=150) are more positive as compared to breeders (70%, n=140) and
broilers (50%, n=100). Typical colonies of the M. gallisepticum were observed in breeder (26.5%), followed by layer
(21%) and broilers (9%). A total of 37.1% (n=42) samples were identified positive through PCR out of total 113 cultured
based positive samples. A total of six M. gallisepticum isolates of current study showed 98-99 percent similarity
with previously reported isolates on the basis of mgc2 gene partial sequencing. The M. gallisepticum was found
highly prevalent in different poultry breads. Results of this study would add into basic data and provide a direction
for livestock sector to strengthen a control strategy for mycoplasmosis in poultry farms.
Keywords: mycoplasmosis, ELISA, mgc2 gene, PCR, poultry.
Resumo
O setor avícola do Paquistão está contribuindo principalmente para preencher a lacuna entre a demanda e a
oferta de proteína. Mycoplasma gallisepticum é uma bactéria emergente que causa sérios problemas na indústria
avícola do Paquistão. Um estudo transversal foi conduzido para avaliar a carga de M. gallisepticum em regiões
de avicultura do Paquistão. Um total de 600 amostras de soro e 600 amostras de esfregaço foi coletado, 200 de
cada frango de corte, poedeiras e aves reprodutoras nos distritos de Rawalpindi e Abbottabad. Amostras de soro
foram analisadas por ELISA para soroprevalência. As zaragatoas foram cultivadas em meio Frey, seguido de PCR
e sequenciação parcial do gene mgc2. Os resultados da soroprevalência de M. gallisepticum mostraram que as
poedeiras (75%, n = 150) são mais positivas em comparação com matrizes (70%, n = 140) e frangos de corte (50%,
n = 100). Colônias típicas de M. gallisepticum foram observadas em reprodutoras (26,5%), seguidas de poedeiras
(21%) e frangos de corte (9%). Um total de 37,1% (n = 42) das amostras foi identificado como positivas por PCR de
um total de 113 amostras positivas baseadas em cultura. Um total de seis isolados de M. gallisepticum do estudo
atual mostrou 98-99% de similaridade com isolados relatados anteriormente com base no sequenciamento parcial
do gene mgc2. O M. gallisepticum foi encontrado com alta prevalência em diferentes pães de aves. Os resultados
deste estudo acrescentariam dados básicos e forneceriam orientação para o setor pecuário fortalecer uma estratégia
de controle da micoplasmose em granjas avícolas.
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1. Introduction
Mycoplasma gallisepticum (M. gallisepticum) is causing
mycoplasmosis and is considered as Chronic Respiratory
Disease (CRD) in both chicken and turkeys (Osman et al.,
2009). Clinical manifestation of the disease includes nasal
and ocular discharge, coughing, abnormal feathers, poor
productivity and moderate mortality (McMullin, 2004;
Nascimento et al., 2005). Breaking the chain of transmission
of M. gallisepticum further in poultry flocks is possible with
implementing the strict biosecurity measures at individual
farm level. It will help in controlling and preventing the
CRD in poultry industry (Ferguson et al., 2005). Regional
surveillance M. gallisepticum is very necessary because
the data from genome sequencing of M. gallisepticum
revealed that with passage of time new strain are evolving
in the field which may hamper the success of vaccine and
controlling the infection as well as detection in detection
(Delaney et al., 2012; Ferguson et al., 2005). Further,
there is need to develop vaccine and diagnostic antigens
based on local isolates for effective management and
eradication of mycoplasmosis in the poultry at country
level. (Silva et al., 2021). In Pakistan, CRD is big issue and
one of major reason of huge economic loss in poultry
industry. The financial constrains facing by the farmers,
only a few of them are using a vaccine to protect their
poultry from M. gallisepticum with compromised results.
The remaining are using only antibiotics for treatment
of the infection which can ultimately develop antibiotic
resistance in the field. Current study was designed to find
the burden of local M. gallisepticum using ELISA, culturing
based method and PCR in all breeds of poultry in two
major districts Abbottabad and Rawalpindi of Pakistan.

2. Materials and Methods
A cross-sectional study was conducted in one of the
most poultry populated districts of Pakistan, where large
number of commercial farms are located. A conventional
isolation method followed by PCR and ELISA method
was used for comparative analysis and confirmation of
M. gallisepticum. A partial sequencing of targeted mgc2
gene from local isolates was carried out to measure the
similarity in the species. Total 600 serum and 600 swab
samples were collected, 200 from each broiler, layers and
breeders poultry in Rawalpindi and Abbottabad.
2.1. ELISA test and culturing
The serum samples were processed through ELISA
(ProFLOK® Synbiotics, USA) to estimate the prevalence
of M. gallisepticum antibodies. The traches swab samples
were processed on commercially available Frey’s medium
(Part One: Mycoplasma broth base 5.62 gm, Thallium
acetate 0.074 gm,, phenol red 0.0074 gm, yeast extracts
1.25 gm, distilled water, 200 mL; Part Two: Cysteine HCL
0.025 gm, Penicillin G 0.156 gm, horse serum 30 mL, glucose
0.074 gm, Nicotinamide Adenine Dinucleotide 0.025 gm,
distilled water 20 mL). Part one ingredients were adjusted
to 250 mL with distilled and pH 7.8 and autoclaved at 121 °C
temperature for 15 min at 15 psi pressure. The part two
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containing temperature labile ingredients which were
filtered from 0.2 µm syringe filter and was added to part
at part one at low temperature.
2.2. Molecular detection
All suspected positive samples showing fried
egg‑shaped colonies were processed though PCR for
further confirmation. A DNA was extracted from samples
with typical mycoplasma colonies using commercially
available genome extraction QIAGEN kit (USA). A specie
specific primers for identification of M. gallisepticum
were used for amplification of partial gene of mgc2
(Forward mgc2- 5’-GGTCCTAATCCCCAACAAAGAAT-3’;
Reverse mgc2-5’-CTTGGTTGGTTCATA-TTAGGCATTT-3’
(Grodio et al., 2008). Amplification of the gene was carried
out in Thermocycler (BioRed CFX96, USA) with ready to
use fermentas master mix (Thermo Scientific, USA) as per
instructions of manufacturer. The thermocycler was set up
on PCR condition as initial denaturation at 95 °C for 5 mints,
35 cycles of 94 °C for 30 sec, 55 °C for 30 sec and 72 °C
for 30 sec and then final extension at 72 °C for 5 minutes.
Amplified PCR products were run on 2 percent agarose
gel using Tris Boric acid EDTA buffer in gel electrophoresis
assembly. A QIAquick Gel Extraction Kit (QIAGEN, USA)
was used for extraction of positive PCR products for
further sequencing and analysis. Two samples of PCR
amplified products from each layer, broiler and breeder
were selected for sequence analysis through ABI 3130XL
Automated Sequencer (Applied Biosystem Inc, Foster city,
CA). Sequence similarity was found using BLASTN analysis
and mgc2 gene partial sequences of local isolates were
submitted to NCBI for accession number. All partial mgc2
gene sequences of local isolates were phylogenetically
analyzed with globally reported mgc2 gene sequences
through MEGA5 software using Bootstrap method and
statistical test of Neighbor-joining with 1000-boostrap
replicate (Tamura et al., 2011).
2.3. Ethical consideration
The Ethical Research Board in The University of
Veterinary and Animal Sciences, Lahore approved the blood
samples collected from poultry for analysis. All samples
were collected using guidelines of International Animal
Care and Use Committee (IACUC) with prior consent from
farm’s owner.
2.4. Statistical analysis
Results obtained from ELISA, cultured based test and
PCR were analyzed using χ2 square test through Statistical
Packages for the Social Sciences (SPSS) software version
26.0 (Priya and Madhavan, 2002).

3. Results
Out of total 600 serum collected, 200 from each
broiler, layers and breeders, a reasonable number showed
detectable level of serum anti-M. gallisepticum ELISA
antibodies. The ELISA results showed that breeder breeds
75% (n=150) were more positive as compared to layers 70%
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(n=140) and broilers 50% (n=100) broiler as shown in Table 1.
In the tracheal swabs streaked on Frey’s agar showed fried
egg-shaped colonies which were suspected as Mycoplasma
species. Samples 18.8% (n=113) were found positive for
M. gallisepticum on the basis of colony morphology. Typical
colonies of the M. gallisepticum were observed in breeder
(26.5%), followed by layer (21%) and broilers (9%) as shown
in Table 1. A total of 37.1% (n=42) samples were identified
positive through PCR out of total 113 cultured based positive
samples (Figure 1). Identification of M. gallisepticum
through PCR using primers against mgc2 gene showed
that broiler flocks (50%) were more positive as compared
to breeder (37.7%) and layer (30.9%) as shown in Table 1.
The sequences of partial mgc2 gene of M. gallisepticum
isolates in current study were compared with already
reported and available sequences of the same gene on NCBI
GenBank using nucleotide BLAST analysis. All sequences
were processed through MEGA5 software using statistical
test of Neighbor-Joining with 1000-boostrap replicates.
The Phylogenetic tree represented that the sequences of
M. gallisepticum from this study clustered with previously
reported sequences of mgc2 gene of this region as shown
in Figure 2. A pairwise analysis of nucleotide sequences of
currently characterized isolates showed 98 to 100 percent
similarity with worldwide M. gallisepticum isolates and

98 to 99 percent similarity with previously reported
isolated reported from Pakistan (Table 2). All sequences
of isolated from this study are available at NCBI GenBank
with accession numbers: KF874283, KF874282, KF874281,
KF874280, KF874279, and KF874278.

4. Discussion
Previous studies showed that every test has its own
specificity and sensitivity and results of all tests such
as conventional isolation methods, spot agglutination
test, ELISA, Haemagglutination inhibition test, and PCR
provide variations (Feberwee et al., 2005; Luciano et al.,
2011). These variations may be due to cross reactivity with
other mycoplasma species, samples collected from birds
with different age and improper sample transportation
(Buchala et al., 2006). Diagnosis of Mycoplasma through
conventional method of culturing is a “Gold Standard”
but this technique is very laborious, expensive, time
consuming due to slow growth and require very skilled
staff. These things may lead to variations in results of
conventional methods (Gharaibeh and Al Roussan, 2007;
Khalifa et al., 2013). Results of current study from same
samples showed similar variations in three tests (ELSA,

Table 1. Results of three different diagnostic techniques (ELISA, Culturing and PCR) for Mycoplasma gallisepticum.
ELISA
Breed

Tracheal swab Culturing

PCR

Total

+ve

-ve

Prevalence
(%)

Total

+ve

-ve

Prevalence
(%)

Total

+ve

-ve

Prevalence
(%)

Broiler

200

100

100

50

200

18

182

9

18

9

9

50

Breeder

200

150

50

75

200

53

147

26.5

53

20

33

37.7

Layer

200

140

60

70

200

42

158

21

42

13

29

30.9

Total

600

390

210

65

600

113

487

18.8

113

42

71

37.1

+ve: Positive, -ve: Negative.

Figure 1. Agarose gel electrophoresis of PCR products of Mycoplasma gallisepticum (mgc2 gene); Lane M: DNA marker 50 bp, Lane 1: Negative
control, Lane 2: Positive control (303bp), Lane 3, 4, 6, 7, 10-14, and 16: Mycoplasma gallisepticum positive isolates (303bp), Lane 5, 8, 9
and 15: Mycoplasma gallisepticum negative sample.
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culture, and PCR). Seroprevalence of anti- M. gallisepticum
in all breeders, layers and broilers were found 75%. While
tracheal swabs from same birds showed 37.1% positivity
through conventional method in terms of mycoplasma

typical fried egg-shaped colonies. The swab tested through
PCR showed 26.5% positivity for M. gallisepticum. High
number of positivity through culturing as compared to
PCR is due to growth of other mycoplasma species such

Figure 2. Partial mgc2 gene sequence analysis of Mycoplasma gallisepticum isolates from Pakistan by the Neighbor-joining method with
1000-Bootstrap replicates using MEGA5 software.
Table 2. Percentage identity of local isolates of Mycoplasma gallisepticum from Pakistan with reported isolates globally.
Percentage identity of local isolates (Pakistan)
International
Isolates

Origin

Source of Isolates
Layer

Layer

Breeder

Broiler

Breeder

Broiler

KF874278

KF874279

KF874280

KF874281

KF874282

KF874283

FJ395202

Pakistan

99

99

98

99

98

99

KC247895

USA

98

98

100

98

100

98

KC247879

Panama

97

98

99

98

99

98

KC247892

India

100

100

100

100

100

100

JX981945

Egypt

98

98

99

98

99

99

KC247891

Spain

98

98

100

98

100

98
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as M. synoviae. For diagnosis of M. gallisepticum, ELISA is
the most common technique, but chances of non-specific
reaction give false positive results and it might be the reason
of high positivity in our results (Kleven, 2008; Much et al.,
2002). During comparison between ELISA and culturing,
breeder showed the highest positivity 75%, 26.5% followed
by layers 70%, 21% and broiler 50%, 9%, respectively as
shown in Table 1. Diagnosis and control of M. gallisepticum
on the basis of sero-conversion is not sufficient (Waites
and Talkington, 2004). As per World Organization for
Animal Health (OIE) standard, an alternative to culturing,
the PCR is a test of choice for diagnosis of M. gallisepticum
in poultry industry due to its high sensitivity and rapid
diagnosis. Identification of M. gallisepticum through PCR
using primers against mgc2 gene showed that broiler
flocks (50%) were more positive as compared to breeder
(37.7%) and layer (30.9%). Similar results were found in
previous studies (Marois et al., 2001). Mycoplasmosis is
majorly present in breeder (27%) which plays a significant
role in vertical transmission through eggs from parents to
progeny (Buim et al., 2009). In present study, high level
of positivity in broiler (50%) showed alarming situation
because in broilers, the transmission is mainly horizontally
due to transmission through aerosol and contaminated
water, feed and environment. It might be also due to the
ability of Mycoplasma to survive for long time on different
fomites and remain major source of infection in new flock
in absence of hygienic environment in the farm. Absence
of good hygienic practices may be one of major reason
high prevalence of M. gallisepticum in studied districts
as compared to previous study (21.84%) conducted in
Pakistan (Rauf et al., 2013). Isolates and strains vary in their
pathogenicity pattern with differentiation in phenotypic
and genotypic characteristics (García et al., 2005). For
in depth study of M. gallisepticum in a specific region to
understand the epidemiological niche, transmission of
diseases and finding of new track of outbreaks, there is
need to adopt a most reliable technique for differentiation
the specie in more detail (Loolmani et al., 2014). The mgc2
gene targeted in this study is most specific, and sensitive
and can be used as reference only for molecular based
identification of M. gallisepticum (Youni et al., 2018;
Emam et al., 2020). The particle sequencing and analysis of
mgc2 gene showed a 100 percent similarity of local isolates
from this study with isolated reported from India. Further
98 to 99 percent similarity was found with isolates already
reported from Pakistan, Panama, USA, Spain, and Egypt.
Minor variation was found between isolates used in this
study which showed heterogenetically different isolates
are prevailing in Pakistan and same scenario is prevails
in India. Mycoplasma gallisepticum isolates from Breeder
showed 100% similarity with isolates from USA and Spain.
Sequence analysis on the basis of partial mgc2 gene has
differentiated many genotypes prevailing in Pakistan.
These minor variations found in this study in mgc2 gene
in same region has also been reported by previous studies
(Armour et al., 2013). Similar reports have also been
published from USA, Israel, and Australia (Ferguson et al.,
2005). Mycoplasma gallisepticum isolates studied in current
study showed 96 to 98% similarity to ts-11 vaccinal strain
(KC247898) of M. gallisepticum while F strain (KC247897)
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has 93 to 94% similarity. A whole genome sequencing is
required for detail study of nature of existing wild type
strain in Pakistan. It will help us to understand that why
the infection due to M. gallisepticum is prevailing in the
field because the vaccine against Mycoplasmosis has been
using from several decades in Pakistan. Dissimilarity of
local wild type isolates from F strain (vaccine strain) also
suggests unsuccessful replacement of wild type stain
with vaccine strain in field which may be due to improper
vaccination or storage.

5. Conclusion
To sum up this study, prevalence of M. gallisepticum
is high in both Rawalpindi and Abbottabad districts of
Pakistan in all breeds of poultry. This study suggests the
involvement of M. gallisepticum in CRD infections in poultry.
To control infection of M. gallisepticum in poultry industry,
a strict biosecurity measures should be taken in all poultry
farms and a hygienic environment should be maintained
in the farms. Further, a countrywide surveillance should
be conducted which will help to control CRD in poultry
and economic losses in the industry.
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