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Introduction:-

Four Mycoplasma species are recognized pathogens of Domestic poultry , causing entomic lose these species are
Mycoplasma gallisepticum (MG) , Mycoplasma iowae (MI), Mycoplasma meliagides (MM) and Mycoplasma
synoviae (MS)(Lierz et al.,2008). MG and MS are two common poultry pathogens that continue to significantly
impact breeder , broiler and egg laying production . Mycoplasma infect approximately 90% of us egg laying birds
and reduction in egg production are estimated as 140 million $ annually (Peebles et al., 2006). Mycoplasma
synoviae is a major pathogen of poultry throughout the world, causing chronic respiratory disease and sinusitis in
infected chickens and turkeys (Kleven, 1997), it may result in an infection ranging from subclinical to sever
(Bencina et al., 2001; Anonymous, 2008). Clinical manifestations vary by strain, and some appear to have a greater
tropism for synovial membranes or the respiratory tract than others (Kleven et al, 1975). The contaminated material
with MS (dust, feathers and food) could infect chicks, sometimes after remarkably long silent periods (Corinne et al
2005. The success of control programmers depends on accurate and timely diagnosis of infected flocks. Therefore, a
diagnostic assay with high sensitivity, high specificity, and a fast detection time is required for monitoring M.
synoviae in poultry flocks, (Buntz et al 1986, Bencina et al 1988, Cookson et al 1994), rapid diagnosis is needed to
prevent dissemination of infection and has traditionally been achieved by serological screening for antibodies or by
culture of the organism. Traditional culturing is the least favored because the it is time consuming, slow growing ,
and fastidious nature of MS strains. Serology is much faster than culturing, but non-specific and cross-reactions
between species, miss-interpretations due to recent vaccination, and cost are all disadvantages. MS strains can vary
in antigenic make up and have the ability to alter the expression of major surface antigenic proteins affects the
sensitivity and specificity of serologic monitoring systems (Adair et al 1990, Avakian et al 1990, Bradly et al 1988,
Noormohammadi et al 1997). For these reasons, use of rapid and sensitive detection methods, like PCR method, can
be advantageous (Fernandez et al 1993, Hyman et al 1989, Kempf et al 1993).

The emergence of M. synoviae infectious synovitis in both chickens and turkeys associated economic losses

prompted the need for efficacious antibiotic treatments. In order to provide the optimum choice for antibiotic
therapy, knowledge of the susceptibility profiles of available compounds was needed as underlined by
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(Altwegg1995).So the objectives, of this work is to study the prevalence of MS in some broiler and layer chicken
farms and to evaluate the most suitable antimicrobial agent contributing in control of the infection.

Material and methods:-

Sampling and cultures:-

A total of 103 samples were collected from broiler and layer farms for isolation of MS as shown in Table
(1).Seventy three samples were collected from birds with respiratory manifestations, while 30 samples collected
from birds with arthritis (in the form of bumbled foot ,swollen inter tarsal joint , foot containing gaseous exudate and
gaseous sub cutaneous exudate with milled pectoral muscle atrophy (photo 2&3) .

Table 1: samples collected for isolation.

Samples Broiler Layer
Synovial fluid 20 0
Bumbled foot 8 2
Lung 20 5
Trachea 16 5
Alir sac 7 0
Tracheal swabs 20 0
Total 91 12

103

Isolation and identification of MS:-
The collected samples are propagated in liquid and solid media specific for isolation of Mycoplasma as described by
(Frey et al 1968).

Genus determination and biochemical characterization were carried out according to (Erno and Stipkovits
1973).

Primer selection for DNA amplification (OIE2008):-

Forward and reverse primer specific forMS approved by OIE was used ,which give characteristic fragment at 211 bp
its sequence is as follows MS-F: 5’-GAG-AAG-CAA-AAT-AGT-GAT-ATC-A-3’MS-R: 5’-CAG-TCG-TCT-
CCG-AAG-TTA-ACA-A-3".

DNA Extraction:-DNA was extracted from samples according to (Pourbakhsh et al 2010.)

Amplification with specific primer (PCR):-Amplification was made according to (OIE PROTOCOL, 2008) which
include The reaction mixture should be prepared in a separate clean area using a set of dedicated pipetters. For
one50 pl PCR reaction the mixture is as follows:H20 Ultra-pure 35.75 ul,10 x PCR Buffer 5.00 pl, ANTP(10 mM)
1.00 pl, F Primer (20 pmole/ul) 0.50 ul, R Primer (20 pmole/ul) 0.50 ul,Taq (5 U/ul) 0.25 ul,MgCI12 (50 mM) 2.00
ul, A 45 pl volume of the reaction mixture is dispensed into each PCR tube. The reaction mixture should be

Overlaid with a few drops of light weight mineral oil unless the thermocyler is equipped with a heated lid. The tubes
are then taken to another clean area where the appropriate DNA sample (5 pl) is added to each tube. Positive and
negative controls used in each run. The tubes are then placed in a thermal cycler for the following cycles: 40 cycles:
94°C for 30 seconds, 55°Cfor 30 seconds, 72°C for 60 seconds, 1 cycle (final extension): 72°C for 5 minutes and
soak at 4°C. PCR products are detected by conventional 2% agarose gel electrophoresis, incorporating appropriate
size markers, followed by examination under UV light. The PCR product for MS is 211 bp.Visualisation of the PCR
products should be carried out in a separate laboratory area, well separated from all other steps in the

PCR procedure.

Minimal inhibitory concentration (MIC) A:- The test was done using Sensititre commercial kit: Ref

GBECO Trek diagnostic system, England ,andsome selected antimicrobials (Table 2) against Two strains of MS
;one reference stain (WVU1853 KLEVEN —Georgia-USA ) and one filed isolates. According to ( Hannan 2000).
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Table 2:Drugs used for Minimum inhibitory concentration (MIC).

Drug Producing company
Ciprofluxacine INVESA-SPAIN
Doxycycline GMP(certified Spain —EU)
Enrofloxacin INVESA-SPAIN
Gentamycin BMD
L incospectin Pfizer -USA
Oxytetracycline Pfizer -USA
Tylosine ELANCO (USA)
Tilmicosine ELANCO(Geneva)

Results and discussion:-

The poultry pathogens MG,MI, MM and MS have been isolated from a variety of different hosts (Bradbury 2006).
M. gallisepticum and M. synoviae cause chronic respiratory disease (CRD), MScause infectious synovitis while air
saculitis caused by both MG and MS with MM, however chronic and symptomatic infections are the most common
and of a major concern ,due to the losses they cause (Keleven, 1997 and Morrow et al.,1990 ) . In our study 3 MS
strains were isolated from 103 samples collected from birds showing lesions as in photo 2&3 that matched with
what described by (Lockaby et al.,1998 and Moreira et al., 2014) who compared the pathogenicity of 6 stains of MS
in broiler chicken 2 from layer hens and 1 from broiler chicken (photo 1A which illustrate the characteristic
appearance of Mycoplasma, fried egg appearance and film & spot formation characteristic of MS photo 1B) and
(Table 3). Isolation results are nearly agreed with those mentioned by (Eissa et al 2000 )who succeeded to isolate 8
MS isolates out of 60 samples collected from inflamed turkey sinuses in a percent of 13.33%. Also (Hosseini
Aliabad et al., 2012) recorded the isolation of 10 isolates out 32samples collected from poultry farms identified as
MS. (Pourbakhsh et al., 2010) examined a total of 475 samples from broilers and obtained 160 positive samples for

mycoplasma from which 85 isolates identified as MS. It is to be mentioned that Mycoplasma is a fastidious
organism in isolation specially MS so molecular techniques are considered a fast and reliable method for
identification of MS .Ehtisham-ul-Haque et al.,2010 cultured and isolated MS successfully 36 out of 85 (42.35%)
samples. Whereas, PCR test has detected 84 (98.82%) positive cases.

Photol:( A);MS colonies (B) film and spot test of MS.
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Photo 2: Leg; chicken swollen and inflamed knee and intertarsal joint anf foot containing gaseous exudate from
where MS isolated.

Photo 3: Keel; chicken gaseous sub cutaneous exudate (arrow) with milled pectoral muscle atrophy from where MS
isolated.

Polymerase chain Reaction using primers described by OIE,2008 was performed to DNA extracted from all
samples resulted in 25 positive sample out of 103( 24.2%) (Photo 4) ,from which the percentage was 30% from
bumbled foot exudate ,45% from synovial fluid of arthritic joint , and 65% of tracheal swabs Table (4). In present
study, the possible reason for lower culture identification as compared to PCR assay might be due to the fastidious
nature of MS colonies; bacterial overgrowth of non-pathogenic mycoplasma species (Salisch et al., 1999); low
numbers of cells on the swabs (Zhao and Yamamoto, 1993), and samples collected from birds treated with
antibiotics (Moalic et al.,1997). These findings have also been supported from the observation of (Bradbury 1998)
that, the diagnosis using isolation is slow and laborious with reports of “atypical” strains of M. gallisepticum and M.
synoviae which are extremely difficult to recover from birds.

Photo 4:Electrophotogram of M. synoviae PCR amplicon by OIE Lanel: DNA marker100bp, 3 :negative control,
Lane2: positive control Lanes 4 to 8 :Positive samples at 211 bp samples.

1339



ISSN 2320-5407 International Journal of Advanced Research (2016), Volume 4, Issue 3, 1336-1343

A PCR assay was developed and evaluated as a diagnostic test, because confirmation of M. synoviae infection by
culture presents several practical challenges (Kleven et al 2008, Jordan et al 1979,Garcia et al 1996, Lauerman et al
1993, Lauerman,1998, Feberwee et al 2005). M. synoviae is fastidious organism with unique medium requirements;
it requires 4 days up to 5 days for growth (Kleven et al 2008), even up to 28 days of incubation (Feberwee et al
2005), and initial cultures commonly contain other mycoplasmas, such as M. gallinarum and M.gallinaceum
(Kleven 1998). In our investigation the higher MS incidence by PCR was illustrated from tracheal swab samples
obtained from birds with respiratory manifestations which assure the important role played by MS in CRD similar
finding explained by Bayatzadeh et al. (2011) who found in there study 76.8% of the samples taken proved positive
for Mycoplasma genus and 55.9% of the samples taken proved positive for M. synoviae.

The broth culture method for MICs was undertaken rather than using solid media because the correlation between
MICs and the inhabitant (Jordan and Horrocks ,1996 ). Two strains of MS (one reference and filed isolated strain)
were subjected to MIC against 9 antibiotics (Table 2) .AivlsonSoluble contains tylvalosin(as tylvalosin tartrate) as a
readily soluble, free flowing granule, Tylvalosin is a new macrolide antibiotic based on a highly active lactone ring.
It has antibacterial activity against Gram-positive and some Gram-negative organisms and against mycoplasma by
way of inhibition of protein synthesis in the bacteria cell (Table 5A). It is highly effective against a range of
important diseases in pigs and poultry (ECO animal health). It was shown to have the best in vitro potency with 0.25
pg/ml ,while tilmicosin , Doxycycline , Timeline(TIA) and Tylosin is a macrolide antibiotic with a minimum
inhibitory concentration (MIC) values ranging from 0.01 to 0.5 pg/ml for various susceptible bacterial and
mycoplasmal pathogens (Jordan and Horrocks 1996, Hannan et al. 1997, Jordan et al. 1998, Salmon and Watts
2000).Tylosin tartrate was greater than Lincomycin ,Enrofloxacin and Chlortetracycline respectively (Table 5A&B)
,these results matches with what found by Pridmore2008,and Gautier-Bouchardon et al.,2002. However, Stanley et
al. (2001) reported the occurrence of reduced affectivity of enrofloxacin for the treatment of an experimentally
induced M. synoviae infection with a field isolate. The results of our study and the paper by Dufour-Gesbert et al.
(2006) suggest an increase in the occurrence of quinolone- resistant M.synoviae field isolates. Landman et al.,2008
concluded based on the MIC breakpoints for M. synoviae , therapeutic failures are more likely to occur with
quinolones than with oxytetracycline or tylosin. The MIC values found in this study further emphasize that M.
synoviae infections should not be treated with quinolones. The application of quinolones may not only contribute to
the selection of M. synoviae-resistant strains but may also affect other avian pathogens including zoonotic bacteria
such as Campylobacte spp. Periodic assessment of the MICs of M. synoviae field isolates, and other bacteria in
general, may contribute to a more rational and efficient use of antibiotics in the treatment of M. synoviae-affected
flocks.

Our conclusion, PCR is a more rapid, effective, sensitive and inexpensive method than the standard culture
technique, therefore, PCR can be an alternative method for traditional culture toward the detection of M. synoviae in
broiler chicken farms ,also macrolides still have acceptable inhibitory effect on MS by MIC .
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