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 Involvement of Mycoplasma gallisepticum (MG) and Mycoplasma synoviae (MS) 

in respiratory disease in commercial chicken showing respiratory signs was 

investigated using polymerase chain reaction (PCR). Out of the 124 suspected 

cases, 50 (40.32%) were found to be positive for MG and 17 (13.70%) were 

positive for MS. The MG isolates were recovered from birds and subjected to 

antibiotic sensitivity testing by the broth microdilution method. Tilmicosin with 

MIC90 and MIC50 values of 3.12 and 6.25 µg/ml were found to be the most effective 
drug, followed by tylosin, erythromycin and enrofloxacin, all of which gave MIC90 

and MIC50 values of 6.25 and 12.5 µg/ml respectively. Oxytetracycline and 

chlortetracycline were found to be the least effective drugs and the MIC90 value for 

both these antibiotics was 100.0. The MIC values for various antibiotics recorded in 

this study were generally higher compared to those found in previous investigations. 
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INTRODUCTION 

 

MG and MS are the most important mycoplasmal 

pathogens of chicken. MG causes chronic respiratory 

disease (CRD) in chicken and MS causes synovitis in 

chicken. The respiratory form caused by MS is generally 

subclinical, but the organism may be involved in air sac 

disease, which is a severe form of air sacculitis that results 

from infection with MG or MS combined with a 

respiratory virus or Escherichia coli.   

Avian mycoplasmosis is widespread in Pakistan and 

seroprevalence rates of as high as 43.33% have been 
observed recently (Atta-ur-Rehman et al., 2018). The gold 

standard for diagnosis of mycoplasmosis is isolation and 

identification of the causal organism. However, 

Mycoplasmas are slow growing organisms and it takes 

several days or even weeks for development of bacterial 

colonies. An early diagnosis of mycoplasmosis is critical 

in preventing the spread of infection. Detection of 

Mycoplasma DNA in infected birds by PCR is a quick 

method of diagnosis (Umar et al., 2017). Antibiotics are 

used to treat MG infection and transmission, and to reduce 

egg production losses. MG can develop resistance against 

commonly used antibiotics such as macrolides, quinolones 

and tetracyclines (Gharaibeh and Al-Rashdan, 2011). It is, 
therefore, important that antibiotic sensitivity of MG 

involved in local disease outbreaks be monitored 

regularly. This helps in choosing the right antibiotics for 

treatment purposes.   

The present research was aimed at studying the relative 

involvement of MG and MS in respiratory disease at broiler 

and layer chicken farms of the Rawalpindi Division. 

Another objective was to determine the susceptibility of the 

local MG isolates to commonly used antibiotics. 

 

MATERIALS AND METHODS 

 

Sample collection: From July 2015 to June 2016 samples 

(tracheal swabs and tissues from trachea, air sacs and lungs) 

from 124 chicken (62 broilers and 62 layers) showing signs 

of respiratory disease brought for postmortem examination 

at the Disease Section of the Poultry Research Institute, 

Rawalpindi. The birds were from different farms located at 

various places in the Rawalpindi Division. Each bird 

represented a single poultry farm.  

 

PCR for detection of MG and MS: Genomic DNA was 

extracted from collected tissues and swabs using PureLink 
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Genomic DNA Extraction kit (Thermofisher Scientific, 

Cat. No. K1820-01) following manufacturer’s protocol. 

PCR for detection was performed separately for MG and 

MS on extracted genomic DNA as described (OIE, 2008). 

For MG primers MG-14F 5’ GAGCTAATCTGTAAAG 

TTGGTC ‘3 and MG-13R 5 ’GCTTCCTTGCGGTTAG 

CAAC ‘3, and for MS primers MS–F 5’GAGAAGCAA 

AATAGTGATATCA ‘3 and MS–R 5’CAGTCGTCTCC 

GAAGTTAACAA ‘3 were used. The cycling conditions 

were 40 cycles at 94°C for 30 sec, 55°C for 30 sec, 72°C 
for 60 sec, followed by 1 cycle (final extension) at 72°C 

for 5 min.  Electrophoresis was performed on 1% agarose 

gels. Negative controls (containing water instead of 

genomic DNA) were included in the PCRs. PCR products 

from selected samples were purified and subjected to DNA 

sequencing for confirmation of species as MG or MS.   

 

Isolation of MG: The tissue and swab samples that were 

found to be positive for MG through PCR were further 

processed for bacterial isolation. The samples were 

inoculated into PPLO broth (BD, Cat. No. 255420). Any 
growth obtained was then inoculated on to Frey’s agar 

medium (BD, Cat. No. 241210). Colonies representative 

of MG (observed under a stereomicroscope) were sub-

cultured in PPLO broth. Genomic DNA was extracted 

from the broth culture and the PCR, described above, was 

performed to verify the isolates as those of MG. 

 

Antibiotic sensitivity testing: Isolates confirmed as MG 

were subjected to antibiotic sensitivity testing by the broth 

microdilution method. Each isolate was tested against six 

antibiotics i.e. tylosin, enrofloxacin, oxytetracycline, 

erythromycin, tilmicosin and chlortetracycline. Briefly 
each MG isolate was grown for 24 hours in Frey broth 

(BD, Cat. No. 212346). Then this culture was further 

diluted (1:5) in Frey broth and incubated at 36°C until the 

medium became orange. The culture was again diluted 

1:10 in broth. Replicate doubling dilutions of each 

antibiotic were made in 50 µl volumes of broth in 

microtiter plates. Then 150 µl of broth (pH 7.8) culture 

containing known density (103 to 105 CFU/ml) of 

microorganisms was inoculated into each well. Controls 

containing microorganisms in broth without antibiotic 

were included in each case. Then microtiter plates were 
sealed and incubated at 36°C. The MIC was recorded 

when the color of controls (containing microorganisms 

only) just turned orange-yellow (pH 7.0). The MIC was 

noted as the lowest concentration (highest dilution) of an 

antibiotic that completely blocked color change in the 

medium containing microorganisms and that antibiotic. 

MIC50 and MIC90 values were calculated as the lowest 

concentrations that inhibited the growth of 50% or 90% of 

the isolates respectively as described (Hannan, 2000). 

 

RESULTS AND DISCUSSION 

 

DNA bands of expected sizes were observed both in 

case of MG (approximately 185 bp) and MS 
(approximately 211 bp) PCRs (Fig. 1). The DNA 

sequencing results of the PCR products and BLAST 

analysis revealed they were regions of 16S rRNA genes of 

MG and MS. Out of a total of 124 birds (62 broilers and 

62 layers), 50 (40.32%) were found to be positive for MG 

and 17 (13.70%) were found to be positive for MS by the 

PCR. Out of the 62 broilers 27 (43.54%) and out of the 62 

layers 23 (37.09%) were positive for MG. In case of MS, 

10 (16.12%) out of 62 broilers and 7 (11.29%) out of 62 

layers were found to be positive. Thus, the prevalence 

rates of both the MG and MS were higher in case of 
broiler chicken. The PCR positive cases either had MG or 

MS and there was no case of concomitant infection. MG 

was successfully isolated from all the 50 PCR positive 

cases. Fried egg-like colonies typical of MG appeared 

after 72 hours and the MG-specific PCR conducted on 

genomic DNA from broth culture confirmed the isolates 

were of MG.  

The results of antibiotic sensitivity of the MG isolates 

are shown in Table 1. The results showed tilmicosin was 

the most efficacious drug with a narrow MIC range (0.78-

6.25 µg/ml). Its MIC90 and MIC50 values were 3.12 and 

6.25 µg/ml respectively. Tylosin, erythromycin and 
enrofloxacin were next in effectiveness and had identical 

MIC range as well as MIC90 and MIC50 values. There was 

a wide range of MIC values both for oxytetracycline and 

chlortetracycline and both these antibiotics had the highest 

MIC90 and MIC50 values.  

In the current study, we found 40.32 and 13.70% of 

the birds from various chicken farms of the Rawalpindi 

Division to be positive for MG and MS respectively. Both 

MG and MS were more prevalent in broilers compared to 

layers. Our results are in agreement with the findings of 

previous studies conducted in Pakistan. According to a 
province level study mycoplasmosis had one of the 

highest incidence among the poultry diseases in the 

Punjab province (Rehman et al., 2013). We have detected 

a high rate of involvement of MS in respiratory disease, 

 

 
                                             A                                                                                B 
 

Fig. 1: Results of PCR for the detection of MG and MS in tissues of infected chicken. M: molecular size marker, N: negative control (in both A and 

B). A) 1-6: MG positive samples. B) 1-5: MS positive samples. 
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Table 1: Antibiotic sensitivity of MG isolates 

Antibiotic 
Number of MG isolates with MIC values (µg/ml) 

Range MIC50 MIC90 
0.78 1.56 3.12 6.25 12.5 25.0 50.0 100.0 200.0 

Tylosin 2 3 16 23 4 2 0 0 0 0.78-25.0 6.25 12.5 

Erythromycin 2 3 16 23 4 2 0 0 0 0.78-25.0 6.25 12.5 

Enrofloxacin 2 3 16 23 4 2 0 0 0 0.78-25.0 6.25 12.5 

Chlortetracycline 0 0 3 7 11 14 9 5 1 3.12-200.0 25.0 100.0 

Oxytetracycline 0 0 1 3 6 13 17 9 1 3.12-200.0 50.0 100.0 

Tilmicosin 13 11 10 12 4 0 0 0 0 0.78-6.25 3.12 6.25 

 
which is in line with results of the studies conducted in 

various parts of the world. In Jordan, chicken suffering 

from respiratory disease at 350 broiler farms were tested. 

The results showed higher number of these flocks were 

infected with MS (8.9%) compared to MG (6.6%) (Roussan 

et al., 2015). Results of a large-scale study in Belgium, 

conducted on broiler chicken, turkeys and wild birds 

showed the prevalence rates of MS and MG in broilers 

were 12.9 and 2.7% respectively (Michiels et al., 2016). 

To the best of our knowledge this is the first report 

from Pakistan on the antibiotic susceptibility of local MG 

isolates. In previous carried out in other countries 
tilmicosin has been found to be one of the most effective 

of antibiotics against MG. Very low MIC50 and MIC90 

values of ≤ of 0.031 µg/ml and ≤ of 0.031 µg/ml for 

tilmicosin in MG isolates in Jordan were recorded 

(Gharaibeh and Al-Rashdan, 2011). In the present study 

the drugs found to be next in efficacy to tilmicosin were 

tylosin, erythromycin and enrofloxacin, which all had 

MIC50 and MIC90 values of 6.25 and 12.5 µg/ml 

respectively. These three drugs have shown good results 

against MG in previous studies. Wide range of MIC 

values against MG for erythromycin and low MIC values 
for tylosin and enrofloxacin have been observed in several 

previous investigations (Pakpinyo and Sasipreeyajan, 

2007; Ghaleh Golab Behbahan et al., 2008; Gharaibeh 

and Al-Rashdan, 2011). In our study, the least effective 

drugs against MG were found to be the tetracyclines. The 

MIC50 and MIC90 values were 25.0 and 100.0 µg/ml for 

chlortetracycline and 50.0 and 100.0 µg/ml for 

oxytetracycline, respectively. Increase in resistance 

overtime in MG against tetracyclines has been observed 

(Gharaibeh and Al-Rashdan, 2011). High MIC value of 25 

µg/ml against MG for oxytetracycline have been observed 
in Iran and Taiwan respectively (Ghaleh Golab Behbahan 

et al., 2008). 

 

Conclusions: We have noted higher MIC ranges and 

MIC90 and MIC50 values as compared to those reported in 

previous studies, which is an alarming situation.   
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